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EXECUTIVE SUEMhRY 

I .  METHODOLODY: 

F L  l o t  s , c o n t r o l s ,  2nd a n d  3 r d  y e a r  w a d i s  f o r m  a ~ r e p r e s e n t a f  i'de 
s smc i e  

I  I . CCNCLUS IONS, OR "LESSONS LEhENED" : 

A .  Y o s t  f a r m e r s  i n  t h e  p r o j e c t  z o n e  c c n s i d e r  . t he  p r o j e c t . a  
success. I t  h a s  s u c c e e d e d  i n  f i n d i n g  ways t c  r e s o l v e  t h e  f e r n e r s '  
m o s i  c r e s s i n g  p r o b l e m s :  Food s n d  W a t e r .  However . t h e  b a s e l i n e ,  
~ c ~ t h l y  a n d  f e i l o w - u p  ~ u r v 2 y s  g i v e  a m b i g u o u s  r e s u l t 5  a b o u t  ? h e  
2 r c ; e r t ' s  impac t  zn  i n r c m e ,  s a v i n g s  a n d  d e b t ,  ana l i v e s t c c k  
p t i r c h e s e s .  

P. 3 a d i s  o r  f a r m e r s  d n l n t e r e s t s d  o r  r e f u s l n p  t h e  p r o j e c t  a r e  
f ~ e r f ; i l  2ho p r ~ j e c i  b i l l  i a l  e oaver  c c n ? r o l  o f  t h e l r -  l a c d  o r  e r e  
s k e 2 ~ s f  f a r m e r s  uho c o n s i d e r  t h e  t e o h n l q u e s  t a  b e  b e t t e r  a d a p t e d  
t o  mot o r p u m p s .  

I I I .  PRESENT NEEDS GF INNOVATIVE AND NON-INNOVATIVE FARMERS: 

-  he c o n t r o l  wadi f s c e s  !he same p r o b l e f i s  t h e y  d i d  i n  I!!.??. 
T h e  ~ c . l u t i o n a  t h e  prc . je .c t  h a 5  &i ; , en  f a r ~ e r s  i n  l a t  y t a r  i - j c i l 5  
h e ; e \  b r o u g h t  5 o t h e r  pr.stilerca t o  t h e  f c r c :  t r a n s p c . r ? a t i o n  t o  
!c%:a! m a r k e t s 5  c c m m e r = i a l  c r e d i t s ;  s e e d  p r o c u r e m e n t  ; 
L L - - . ~ -  b !  = .  , + o r t a t i o n  t o  d i s t s n t  n a r k . e t s ;  u a d i  l a n d  p r e p a r i s t i ~ n .  

The  Lake  Farmer  T r e i n i n g  F r c j e c t  a s  o r i g i n a i l y  d e s i g n e d  was 
? o  l a s t  lC y e a r s  and  have  t h r e e  p h e s e s .  A ?  t h e  b e g i n n i n g  o f  each  
~ h i 5 e  r e s e e r c k  and  t r i a l s  wou id  f i n d  t h e  ncs ' :  a p p r c p r i a t e  
s s l u t i s n s  t o  t h e  m a j o r  p r o b l e m s  f s r n e r s  f a c e d  i n  wad i  a g r i c u l t u r e  
a t  t h a t  t ime.  D u r i n g  t h e  r e m s l n d e r  o f  t h e  p r o j e c t  one c b j e c t l v e  
~ o " l d  b e  t o  make t h e s e  s o l u t i o n s  s e l f - s u s t a i n a b l e .  The  1 s t  p h a s e  
i s  a b s u t  t o  be c o m p l e t e d .  T h l s  dscument  h e l p s  t o  d e f i n e  t h e  
p r . 3 S i e m s  w h i c h  f a r m e r s  f a c e  a t  p r e s e n ?  a n d  w h l c h  ! shou ld  be t h e  
s u b j e c t  c f  r e s e s r c h  ~ n d  t r i a l s  i n  t h e  n e x t  p h a s e  t o  f i n d  t h e  b e ~ t  
r e r p o n s e s .  

? The 2nd p h a s e  c f  t h e  LaCe F a r m e r  T r a l n i n g  P r o j e c t  s h s i l d  
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tha :  f a r m e r s  l n  t h e  p r o j e c t  zone f ? c e  a t  p r e s e n t .  

G The emphasis cn  w a i e r  e x i r s c t l o n  s h o u l d  b e  r educed .  
Fumps and w e l l s  have moved, f o r  t h e  most p a r t ,  b e y ~ n d  
t h e  r e s e a r c h  and t r i a l  s t a g e .  The p r o j e c t  s h c u l d  h e l p  
t h e  Moterpump G r t u p  c o n t i n u e .  

o  Agronon, and e k t e n s i o n  s h o u l d  be  ~ a i n t a l n e d  because  
f a r m e r s  a r e  b e g i n n i n p  t o  f a c e  c t m n e r c i a l  p r o b l e m s .  They 
need  a d v l c e  on  e a r l y  and  l s t e  v a r l e t l e s ,  b e t t e r  
q u a l i t y ,  d : v e r c i f l c a t l o n ,  t r a n s p o r t a b l 1 : t y  o f  p r o d u c e ,  
e t c .  F r o f e s s i c n a l  e x t e n s l c n  wor l  must a l s o  r e m e l n  p a r t  
c f  :he p r t j e c t  i n  o r d e r  f o r  adequa te  I n c h l e d g e  t c  b e  
d i f f u s e d  o u t s i d e  wad i s  a l r e a d y  r e a c h e d  by  t h e  p r o j e c t . .  

G I n c r e a s e d  emphasis  o n  marketing and  commerc i a l  c r e c l t  
Secaus? f ~ r m e r s  o e n e f i t i l n g  f r o m  :tip s r o j e c ?  a r e  
beccmlng  c ~ n c e r n e d  w l t h  p rob l ems  c f  t r s n s ~ r . r : i n g  s n d  
m a r k e t l n b  t h e ~ r  p r s a u c r  and  w i t h  commerc i21 c r e d i t .  

G women's component f c r  !he women ~ n  p r o j e z t  we215 who 
habe e k i n c ~ d  sn  i n t e r e s t  I n  m c n ~ y - n e l i n g  o r  l s b o r -  
52V lKg  0 2 p G r t L l n l t l € S .  

o  A q r o f o r e s t r y  a c t i v i t i e s  a r e  scme o f  t h e  r o s t  ~ l s i b l c  
a n d  appealing a t t r a t t l o n s  o f  t h e  p r o j r c t  b o t h  t o  
p a r t i c i p a n t s  and' t h o s e  whe w o u l d  l i l i e  t j o i n .  They 
s h c u l d  be m a i n t a i n e d .  

2 .  Se.,erel espec!s c,f t h e  original p r c j e c t  h h i s i  h a ; ~  'reeri 
p a r ~ y o u l a r l y  e f f e c t  i v ~  shou!d be r e t a i n e d .  

o Cc.r;di;;tinp t r i a l s ,  d e m ~ n s t r a t i o ~ ? ~  and t r a i ~ i n g  ea.c!i 
prs ;ec t  wad1 . 

o F r e e  c h o l c c  b y  i h e  f a r m e r  of' what t e c h n i q u e s  t o  t r y  o r  
r e j e c t .  

o A " t e c h n i c a l  package"  i n  w h i c h  n c t  a t e c h n i q u e s  m ~ s t  
b e  s d c p t e d  c r  e l s e  a ! l  f a i l .  

c T r i p s  t c  o t h e r  w a d i s  and  o t h e r  p l a c e s .  

3 .  The p r o j e c t  s h o u l d  c o l l a b o r a t e  w i t h  t h e  ? l o t ~ r ~ ~ ~ p  Sroup  t o  
l m p r c v e  t h e  t i m i ~ g  c f  c r e d i i  r epaymen ts ,  r e d u c e  : ~ c  Mctz rpunp  
G r ~ u p  w c r k l o a d ,  t r a l n  o t h e r  w e l l  teams ~ n  digging and  s l x p l c :  
managenent  p rocedu res  , a n d  c o n f i n e  t h e  Pfotcrl-:ur,~ G r o ~ 2  ' E, 

a c t l v l t l e s  as  nuch  as poss lb !e  t o  motorpump p r o c u - e ~ e n t  a n l  
s e r v 1 c 1 n y  and  w e l l  ~ m ~ r c v e m e n t .  
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4. F~rmers eErning 158,800 cr mcre ln Ennual ac,ricul?ural lncaple 
shculd be ellglClc fcr mctcrpump credlts. 

5. The project shouid set up a number cf different kinds of 
credlt, either with cooperatives or with the help of local 
merchants: seeds: transport; commercial credlts; :land preparatrc,n 
credits. 

6. The project rhould identify and.tes? a sui,,able method of 
land preparation tc lncrease prod~ctlvit~. 

7 
( .  The prnject should hire an integrated-pest-man~atement 
consultant.. 

8. The project should work wlth merchants in local market tolins 
and majr,r comnerclal centers whz have mcre bu~ir~ess experience 
then the isrmers. 

5. The pr.:J~c? shc.uiTj devl.zp a simple fcrm of far3 accountinc; 
wh?;:h ~ o u l d  he!; fa:ners keep tracb. .:f income snd e...censss a n d  
?heir ;ources. 

V .  PECJECT BEliEFICIARJES: 

A. Control farmers have reacted enthusiastically i o  the project, 
Th15 in~icates remaining farmers uoull like tc particpate. hs n 
piist the prcjeot has reached only a small part of the area's 
wad1 farming pop~lation--perhaps 52. P?eny  farmer^ re;nain b!hcr 
c c u l d  frc+m the model develcpe~. 

\ 
B. Only a small number sf farmers is using motorpumps becsuse 
nany f~rner-s in the region ccpear not tc know about. t h e  motorpum~ 
credit group and so have no idea how tc acquire a Funp. Some 
farmers choose not to get a pump beca~se they do not have enough 
uadl land tc justify the expense of a pump, do nc:: wsnt to wcrk 
in the wadi far 3/3 seasons in order to cover the mutorpump's 
cost, fear setting put in jail for non-paymenl: cf notcrpl;mp 
credits, Gr ian~ot raise the money for the downpay?ent until 
conditicns for acsuisition are changed. 

VI. SGCIO-ECaNOMIC SITUATIGN OF FROJECT AND CGNTF'OL FARMERS ANG 
THEIR FAMILIES: 

A .  M c ~ t  distinctions between Filot/participants and 
con?rol/non-participants qtiickiy dlssppeared as nany co~trols 
teak part in the prajec t . However, 9concmic data sathered over 
the firs? year of the project showec' that the main differences 
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Setween responsive and unrespcnsive pilots and c;nirc!s were 
income and scurces of revenue. 

E; . Almcst ell thcse who participated in project have 
b~nefltted, whether or not they have acqulred motsrpumps. 

C. The prtject's pcsitive impact can be seen cn farmers' 
standard of living. Tkey h a v  steadier income, more housing, bade 
accepted mcst techniques as givinp better or easier results, have 
mcrc focd tc eat, ha,~e an better lifestyle a ~ d  their worries have 
decreased. 

G. The findings about impact on ~nccme and dsbt ere amblguaus. 

E. Project impact is not shown by higher saviqgs c r  a larger 
number of pecple saving, ar b y  increased purchases cf iivestccl:, 
lndicatcrs chosen befcre the project besan. 

F. Farmers re~ected or Idere slov to ts sdopt specific t ~ c h r ( i ~ a e ~  
for technical, not social reascns. But there arq? sccial factcrj 
~ 5 i c h  !.sd to slcw participation in the prcj2ct. 

1 .  The importance of non-farv: innome to ?.be household 
budget ; 

2. The project provided grist for faction and fear cf 
facticnalism; 

3. Lscl; of land, labor cr money may b e  underi,ing reessns 
for not becomlng involved in the project. 

VII.\EYPECTED AND UPiEXPECTED SOCIAL IMPACT GF THE FSCJECT: 

A. The. project design expected that there might be cer?aii 
~ ~ s i t i v e  and negative social impacts. ForiunateIy i h e  aos;fi;e 
impacts heve measured up to or exceeded espEctatians. ?l-,e 
negatlve social impact has been limited end is in p s r :  
unevcidable. There . have beer, no unexpected nepat ;~.e hensf 1 i 5. 

. . There has been an unexpected positive imps;? on socis.. 
de;,elopnent: ?he gr~wth of women's inveatrnert groups as well as 
motorpump and co~mrrzial credit groups. 

VIII. HEALTH : 

The health .:f project participsnts and pecple in t 5 e  area dse; 
not appear to have been end~ngereu by prcject irrigatizn. 
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I. METHODOLOOY 

A .  Comparison sf baseline ana end-of-proiect data: cilot a - d  
~ontrol wadis and farmers 

!n June and July 1367 the prc,jeci anthropoio~aisi carried 
an initial baseline survey. 5 wadls were ~electe~j to partlsipate 
in the prcject and 2 were chosen as controls, ti> be studled 1.n 
the same way as theORT wadis In order to determine what 
rfiff~renzes project intervention would make. In the 5 gadi.5 
farmers who wished to participate in the project and ctb,ers who 
sale ihey were uninterested and wi~hed to continue with the .' 

terhnioucs thzt their fathers' and fathers' fathers had used were 
ecle.? t a  ansber 3 monthly survey sheet after the ~nitia! bsseline 
suesticns Gere asked. The local sociclogisi did not complete ail 
t h ~  base1 ine questionnaires in the 5 wadls in ?tine 19E7 so ;n 
Febrtiary 1988 the project anthrepolc;is? complete.:! the baseline 
Eurvey. Eost of the informetion a s s ,  however, gathered in dune 
1987 and is, therefore, directly conparable tc the information 
gathered at the same time of year in ?.ne fo!low-up survey which 
was csnducted at the end of the first preject phase. in June 1990. 
Mcnthy socio-economic questionnaires were administered to the 
volon?eer pilot farmers and controls i ? O %  of the farners in t h , ~  
prc,;ec? wadis) thrcugh February i'?S9; after i h e i  some social ' 

qucsi ians were5 drc.pped since the r+pl i ~ s  ccnsis t ent ! y sho~ed no 
c hangs5 . 

- !he greatest modification f n  tha social survey came about 
early in the project when cne of the control wadis asked to be 
inclucied in the project es a pilot wasll. Thus 10 control farmer: 
became pilot farmers. No control farmers were chosen to replace: 
them. h few pilots and ccnirols did not, complete all of the 
mont hly surveys because they tool; s p  commerce, but no51 c7f these 
ner~b~ent.5 were contected f o r  the follow-up survey I n  !552. 3S:dE 

3 - .' 
u-..,, of the !387 pilots and centrzls were re-interviewed in 

7 195B: one was "unknown" and the others were on trips.  he number 
of farners from whom the information ftr Data Esse Inforvatlon is 
drswn is 68, not the 46 o f  the end-cf-project sl;r.ve):d, beceirse 
the anthr~pologist. used a i l  t h e  questionnalrea which were 
admicistered ~n additional wadis e~amined during the se!eatirn of 
firs? year wadis. 50/68 o f  these people were follotied as pllots 

1 A commentary on the positlve valtit local farmerc put cn 
?he prsjezt l 
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and c ~ c t r o l s ;  15 were ~ n  wad l s  n ~ t  s e l e c t e d .  

E*. A d d l t ~ s n a l  su r veys  ~ n  2nd  +r id 3 r d  v e a r  D r o r e c t  hisdl  j 
cornolemen: t h e  c c m c a r a t i v e  s u r v e v  o f  b ~ s 5 l l c e  and en? -c f - o ro1ec .L  
d a t a  f r c m  p i l o t  and c o n t r o l  u a d l s  

The c c m p a r a t l v e  s u r r e y  o f  b a s e l i n e  and  e n d - o f - p r c j e c t  d a t a  
has b e ~ n  s ~ ~ p l e m e n t e d  Sy a  s u r i e y  o f  Tnc? a n d  3 r d  y e a r  w s d l s  whicl; 
had  b i e n  added t o  the  p r o j e c t .  3 / 2 2  o f  t h e  newer E r o j e c t  waz i s  
ue-e s e l e c t e d  a ?  randem and 12 f a r m e r s  ~ n  t h e s e  wad:+ were als.:! 
l ~ t e r ~ l e w e d .  Thobgh s e l e c t e d  a t  random t h e  wad13 enasd  up t e l r g  
e q u z l  l y  d r v l d e d  between secc,nd a n d  t h i r d  year: .  

i. A l l  t h e  rcn:rz!s were s ~ i e c t ~ d  s t  r a n d c x  ~n i 9 2 7  f r cm  
d l l l a g e  ceqst is  l i s t s ,  They ;re t b c r e f o r e  r e p r e s e r 1 t ~ t l v . e  o f  t h e  
t o t s 1  p c p u ! s t l c n  f rom u h l c h  t h e y  were  s e l e i ! e d ,  1.a.  a l l  t h e  wad: 
f a r m e r s  l r ,  t h e  p r o j e c t  :Gne e ~ c e p t  t r ~ o s e  whc w i shed  initially t o  
b i  l n c i u d e d  i n  t h e  p r o j e c t .  

ii. L i k e w i s e  t h e  p i l o t s  we re  s e l e c t e d  a t  random l n  IS87 f r s m  
t h e  f? . rmers i n  t h e  p l l o t  w a d l s  who w i s h e d  t o  p a r t i c i ~ e t a  in the 
p r c ~ e z : .  

i T 2nd i n d  3 r d  y e 2 r  tcadls  s u r v e y e d  f o r  t h i s  f i r s :  
s u r v e y  we re  s e l e c t e d  a t  randcm f r o m  a l i  t h e  o t h s r  ~ 3 3 i :  hn:,zh 
j o i n s d  t h e  p r o j e c t  I n  t h e  second  a n d  t h i r d  y e a r s .  

a .  f i t  t h e  b e g l n n l n p  o f  t h e  ~ r 3 j e c t  t h e  2nd  and  3 r d  y e a r  
wadis d:d n c t  y e t  b e l o n g  t o  t h e  p r o j e c t  b u t  te !cnged  t o  t f i e  
g r c u p  o f  n > n - p a r t i c l p a t l n g  w a d l s ,  They ,  t h e r e f o r e ,  originally ' e d  
t h e  s r z e  chance  as c t h e r  wad15 t c  be i e l e c t e a  s i  c o n t r o l s .  P e ~ c e  
t h e y  beccme a sdt -sample o f  i h e  t c t a l  p o g ~ l a t i ~ n  o f  wad1 farmerr -  
i n  t h e  r e G I o n  b e f ~ r e  t h e  p r o j e c t  began .  

b .  Mcreover ,  s l n c ~  t h e  c ~ n t r c l  wad1 ~ k , i c h  s u b s e q ~ ~ n i l y  
j o l n e i  t h e  p r o j e c t  and  t h e  c o q t r o l  f a r m e r s  uho were ~ n l t l a ! ! '  
disinterested b u t  who l a t e r  ~ p p l l e d  p r o j e c t  techniques were a l l  
s e l ~ ~ c t e d  a t  r a n 9 c n  f r c m  t h e  t a t a l  p o p ~ l a t i ~ n  o f  f a r ~ e r s  who l i d  
no! l n l t l a l l y  w l s h  t o  j c l n  t h e  p r G j e C t ,  a n y  c h a r g ~ s  w h i c h  ? t ,ey  
made shc ,u l d  bs c o q s l d e r ~ d  a5 representative o f  t h e  p ~ p u l a t l o n  o f  
t h e  <.lhoie zone.  
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i v .  Any c c n c l u s l o n s  drawn f r o m  tne  50 interviews c o n d u c t e d  
a t  t h e  end  o f  t h e  p r c j e c t ' s  f i r s t  phase can, t h e r e f c r e ,  be 
considered as representative c f  t h e  situation rn 1990 I n  t h e  
p r o j e c t  a r e a  as a & h o l e .  

v. The sample i s  t o o  s m a l l  f o r  u s e f u l  c a l c u l a t ~ o n s  o f  ' 

v a r i a n c e s ,  d e v l s i i o n s ,  e t c .  b u t  egery p r e c a u t i o n  was t a k e n  t o  
make t h o s e  s e l e c t e d  as random a n d  t h e r e f o r e  as r e p r e s e n t a t i v e  a; 
p o s s i b l e .  
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I I. CONCLUSIONS. OR "LESSONS LEARNED' 

A .  P.';st C a r v e r s  i n  t h e  r?rc.iect =one ccns ider-  t h e  c r z i e c : ! a  
~ucres:. I ?  ha5 sucrceded ir; f i n d i n g  uavs i.; resc!;.e t h e  f a r m e r s '  
m.2st :ress:nc p rcb lems :  ic .sd anc  W a f e r .  

Why h a s  t h e  p r o j e c t  been  a s u c c e s s ?  The p r o j e c t  has 
a i i i ~ e ~ d e d  ir,  t h e  f s r m e r s '  eyes because i t  has h e l p e d  them resu i ;e  
a h s t  ?.; ?hem had seemed c ~ , e r w h e l m i n g  d i f f i c u ! t i e s .  I n  1922, ; & s t  
e f t e r  t h e  d r o u g h t  and  f e ~ i r ; r  o f  t h e  e a r l y  e i g h t i e s ,  fa;mc:-s 
i d e n t i f i e l  t h e l r  principle p rob lems  as and  WATEF,. Ey w z t e r  
t h e y  n e s n i :  ra in fa ! ! ;  t h e  p r o b l ~ ~  c f  w e l l s  d r y i n g  ~p a n d  .zf a 
d 5 r r r 3 s i n z  f l z w  r a t e ;  and the  p h y c i c a !  ! ~ b s u r  l n v ~ ! v g =  i r ;  a E r i i n . 2  

. . -  
t h e  : n ? . c o ~ r  ! see  P r o j e c t  C e s i j n  Docu%*n t ,  La1.e F i r ? ~ -  T r a i f i i n G  
P r o j e c t ,  hnnei. 5 ,  i 536 ) .  fir; s d d i t ~ o n a l  and p r e s s i n &  prc.blem i e i ~  

f e n c i n g  age1n.t dsmest i c  s n i m h l s  ( s e e  E s s ~ l i n i  5 . ~ ~ ~ 1 ~ 1  S ~ r v e y ,  
1987 ; .  

t : l c a r l y  t h e  p r o j e c t  c s u l d  dc n o t h i n g  about  r i 3 i r ; i a l l  t ~ l t  even  
f a r m e r s  i n  n o n - p r o j e c t  wadis  j udge  t h a t  ORT has f o u n d  !<days t o  
r e s s l  s-e 1 p rob lems ,  h e l p e d  w i t h  p e s t  p r c m t ! l ~ m s  2 n d  s r i l  
i r t ? e r t  i 1  i t y  and so i n c r e a s e d  wad i  y i e l d : ,  edded rnt:.;e l u c r z i  r v e  
c r o p s  t c  i h o c e  t r a d : t  i o n a l l y  c u l t  l v e i e d ,  int,rodu::ed l i v e  f s n c i n g  - a n d  ~ a s s d  ~ r c c u r c ~ e n t  c f  s c t ~ r p u m o s .  1 h 2  F r a j e z t  he: r e d u c e d  ins 
phy:i.:al !char o f  sene 32 o u t  o f  3S9 f a r m e r s  w i t h  21 motorpump;, 
a n d  -;re havs  e x p e c t h t i c n s  o f  a v c q u i r i n g  pumps. I t  ha:. :rnprc,;cd 
t h e  i l ~ u  r a t e  i n  I & &  a e l l s  i n  2 9  wad is .  Ma reove r ,  by  f c ~ . t . e r i r ~ : ~  
t h e  creaticn o f  t h e  M o t c r p u ~ p  Group f o r  t h e  pu rchase  o f  
m o t o ~ p b n ~ s  and by train in^ l o c a l  f a r m e r s  t o  imp rove  w e l l s  w:thcut 
prcje:: h s s i = ? a n c e ,  s t  ill o t h e r  f s rme rs  see t h a t  ? h e i r  p r ~ t l e ~ : j  
m p y  ::e: b e  r e s o l v e d .  The i e e r  ir some n o n - p r o j e c t  wad is  1s  +?a!. 
i he Mc t o c p u ~ ~  Group and tkme w e l l  team a r s  nc.t y e ;  s t r c n g  crough 
t o  s t s q d  o n  t h e i r  Gwn, the!  ZCDELAC w i l l  n o t  b r c ~ i d z  t h e  ssme 
l e v e l  o f  e x t e n s i C n  j e r v i c e s  and t h a t  t h e  p - c . j ec t  l ~ i i l  end before 
i k i r  p r o b l e m s  a r e  r e z c l v e d .  

1 .  F o c d  

The r e a s s n  m e t  f r e q u e n t l y  g i v e n  f c r  a d ~ p t i n g  7 . e ~  
a p r i c : i l t u r a !  teck,nfques i n t r oduce .?  b y  t h e  p r c j e c t  w a s  t b s t  t h e y  

i n c r e a s e d  y ie !d  c r  p roduced mare .ua luab le  p r o d u c t s .  Ths t  uiing 
t b e  F e w  t e c h n i q u e s  tool.. l e s s  wc rh  r a n  a d i r t a n !  seccnd.  I n c r e s r e d  
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y e ~ 2 ! S  eases  ?he  f a r m e r ' s  f z o d  prob!ems beczuse  I ~ E  c s n  ea: a n d  
r e  r v a l u a o i f  F roouce  a!cc means more ~ n c ~ n e ;  bl ;h 

r :ncome he can  buy mcre f o o d ,  espec i a l ! ,  c e r e s l s  t o  
supp lemen t  his f a m l l y ' s  i 2 o d  s u p p l y .  Hence t h e  n e u  t e c h n l q u c s  
i n t r c d ~ ~ e d  b y  t h e  p r o j e c t  have h e l p e d  some fsrmer-s  l n p r o v e  t h e l r  
n u t r l t l o n s l  s l t u a t l o n .  I n  a d d l t l o n ,  a  number o f  f a r m e r s  who 
a c q u i r e d  mctorpumps p u t  a d d l t i a n a l  wad1 l a n d  u n d e r  c e r e a l  
c u l t l v a t l o n ,  p r t v d l n g  g r a l n  f ~ r  home consumption o r  f o r  s a l e  so 
t h e  c a s h  c o u l d  be  u s e d ,  among o t h e r  t h l n g s ,  t~ p u r c h a s e  o t h e r  
c e r e a l s .  

The p r o j e c t  d i d  no! succeed i n  f l n d l n p  a  cheap a l t e r n a i l . g e  
t s  shadou f  i r r i g a t i o n  Su? f s r m e r s  l n  t h c s e  wad i s  i n v o l v e d  i n  punp 
t e s t i n g  e r e  now l e s s  n a i v e  ana no i n n p e r  hcpe  t o  f l n d  an Easy Ida,! 

t o  irrigate o t h e r  t h a n  ?.he shsdouf  c r  no ta rpump .  S c r d  o f  ?kt? - 
i r c u b i e s  and  trials al;h k a r l c u s  marus! and  an lms!  pumps has 
s p r e s d  th rc .uphou t  t h e  p r 3 j ~ c t  zone s ~  t h ~ t  e./en i n  n c n - p r ~ c j e c t  
~ ~ s d i s  thLzce  &FIE h a ~ e  n c t  seen ?he  pumpz. heve  h l i a r l o u s  s t c r ; e s  i n  
t e l l .  A11 f a r m e r s  i i i t z r ~ ~ e i ? e d  were - r s i ~ n t d  ? G  l:*;lr,q &:?,ti the: 
s 5 a d o u f  u n t 1 1  t h e y  c o u l d  pe rheps  scqu: re a  - c t o r p ~ m p .  Some dc.ub:: 
t h e y  w ~ l l  s J e r  he a b l e  t o  pu r chase  c r e ,  but.  i c r  r ~ c y  wr,o mus: 
c o n t l n u e  w i t h  t h e  s h a d o u f ,  t h e l r  w e y  o f  v i e w i n g  l t  has  a l t e r e d :  
t h e y  r,ow l o o k  f o r  o t h e r  ways t o  l i g t , t e n  t h e i r  l c s d .  The f a c t  t h a t  
msny can  g e t  a  s t e a d y  w a t e r  s u p p l y  o u t  c f  impro.;erf w e l l s  means 
t h e y  have  t o  spend lee. t i m e  i r r i g a t i n g ,  e v e n  t h o u g h  t h e y  mirsi. 
s t 1 1 1  m a n i p b l a t a  t h e  s h ~ d o u f .  S ~ m e  o f  t h e  t e c h n i q u e s  f o r  s.>i! 
p r e p e r a t i o n  nab.e ~ e e d i n g  e e s i e r  and  I n c r e a s e  y l e l d  w i t h  t h e  se?e 
i ~ t e r  s p p l i c a i i c q .  The re  f a r m e r s ,  t c * ~ ,  c o n s i d e r  t h e  p r o j e c t  t c  
h e ~ z  ?:ad€ m a j o r  i m p r c v e s e n t s ;  o n l y  C/50 f a r m ~ r s  int.e:viewed f e l t  
t h e  z r o j e c i  hzd  cci b e n e f i t t e d  them i n  any  way.  

- 
2 .  F e n c i n g  

F s r m s r s  r e c o g n i z e  t h e  p r o j e c t ' s  d e f e n s e  a g a i n s t  ~ n c u r s i ~ c n s  
b y  d c n e s t i c  a n i m a l s  has t e e n  incomr. !e te  becat ise c ~ f  i m p r c p e r  
~2sc ;n .g  ~f t r e e s ,  l n a d e q ~ l a t e  w a i ~ r i n q  and  s r e a s  tr,.; l e r g e  t.: 52 
e~c!zsed i n  t h e  sh;rt t l m e  ? h e  p r o j e c t  h s ~  been  c a r r y i n s  s u t  
e z r o f o r e s t r y ,  b u t  t h e y  n o t e  with p i e a ~ u r e  :hat  a r # i n z l s  seek !.; 
~ c n ~ i r a i ~  i n  p l a c e s  where t h e r e  11 n o  l i v e  fenc lnG,  and  ! h s t  t h e  
f e n c e s  a l s o  a c t  as w indb reaks  and h a l t  tk0e f l o w  c f  s s n d  o n t o  ?foe  
Gad1 f l t c r .  W h i l e  v i n d b r e a k s  w i t h i n  t h e  wad i  p a r c e l  and  l u n e  
s t a t $ i ! i s a t  i o n  have no?  i n t e r e s ? e d  t h e  f a r m e r s  , t, h e y  t h ~ n s e i  ;es 
ha.ge o b s e r v e d  t h a t  t h e  t r e e s  p l a n t e d  as 2 l i v i n g  h e d ~ e  e l s c  
r e d z z e  t h e  e f f e c t s  s f  w l n d  and  s a n d .  So the!, sse  t h e m s e l v e s  on 
t h ~  way t o  r e s s l v i c g  a  number c f  pr.cb!ems o v e r  t h e  ne;:t f e u  y26 r5  
~f o n l y  t h e y  san  c o n t i n u e  t h e l r  i r e e  p l a n t i n g .  
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E. The b a s e l  l n e  and  f;!!cw-up 5 u r k . e ~  3 r c . v : ~ e  measure? o f  suczcsE  

From t h e  f a r m e r s '  p o i n t  o f  v i e w  t h e  F r c j e c t  has  been  a  
s u c c e s s .  T h i s  can  be measured t y  t h e  i i n d l n g s  i n  t h e  sample 
p c p u l a t i c n ,  w h i c h  s h o u l d  r e p r e s e n t  t h e  t c t a l  p c p u i a t i o n  c f  t h e  
p r c j e c t  ;one. These f i n d i n g s  i n d l c ~ t e  t h a t  ! h l  " s p r e a d  e f f e c ? "  
w i t h i n  t h e  p r o j e c t  zone 2 has b e e n  extensive and c c s u r r e d  as  t h e  
p r o j e c t  h a d  bcped an3 1nter ;ded:  " A s  ' ?he  p r c j e c t  . c o n t i n u e s ,  and  
o t h e r s  l t s r n  c f  t h e  c h s c g ~ s  p o ~ s i h l e  I n  a l l e v l e t l n g  !ebor- and  
i v c r e a s l n g  y i e l d ,  i t  i s  hcped  t h a t  .;ther cwne rs  o f  i i e l c i s  i n  t h ~  
p r o j e c t  wad15 u l l l  j c i n  (Acne,: K ,  p  1 3 ) " .  

1 .  6 e n e r a l  a p p r o v a l  o f  t h e  p r o j e c t  

C c t k e r s  53y t h e t  t h e  p r o j e c t  has h a d  no  S i r ~ r t  i m p a c t  
ct t h e n  bu; t h a t  t h e y  see .:.-,L~~r5 t,a\;s b f n ~ f  i ? t ~ ~  3f i . l  5 ~ ;  

:he p r o j e c t  s h o u i d  cz6t:nu~; c c l y  1 /50  w i s h e d  t h e  
p r o j e c t .  t o  s t o p ,  b e c a u s e ,  a s  he s a i d ,  d l t h o u p h  he  had  
l e a r n e d  a  number c f  a Q r i  z u l i u r a l  t e c k t n i q u e s ,  he h a d  nc! 
r e c e i v e d  t h e  r e w a r d s  he  t x p e c t ~ d ,  se:.h 5 s  t o o l s  o r  
m a r k e t i n g  c r e d i t  . 

o  2 / 1 4  n c n - p r o j e c t  f s r m e r s  f o i i o w e d  f r o m  the h e g l n n i n g  a s  - - , - , n t r o ! s  because they  p r s c l a i m e d  t h e y  w c r f  u z ~ n t e r e s t e d  
in t h e  p r o j i t c t  a t  t h e  b c p i n n i v r , ,  have c i r c e  ad.;pie:l 

? ! l  .4 p r c j e c t  t e c h n i q u e s  o r  pLim;:5. &,/ . -  hev,e 17st a d c p t ~ d  any  

tecb!n iques ~ n d  ! w ~ r e  u n a v a i i a b i e  f z r  fc ! low-up 
i n t e r v i e w s .  

o  C n l y  4/59 f a r m e r s  c l a ~ m e d  t h e  p r c j c c t  had  had  no 
p o s i t  i v e  impcc t  on  t h e m ,  e v e n  ?hcuc;h o: -~ iy  17'50 have 
n o t c r p u n p s .  

- D f  t h c  t w ~  wad is  s e l e c t e d  s t  t h e  b e q l n n r c g  o f  t h e  

p l - s j e r t  es ccan t r o i s ,  c r  wed15 where t h e  p r ~ j e c t  w o u l d  
n o t  I intervene,  o n e - - K s ~ ~ a ! m e - -  j c l q e d  i h e  p r o j ~ c ?  i n  

2 .  The sp read  e f f e c t  l n i t  t h e  p o l d e r s  b e y c r ~ d  ? h e  p r o j e c t  
z o ~ e  w i l l  p r c t a b l y  n c t  o c c u r  s c c n .  Farmers  i n  t h e  pr ; jec t  :cone 
a r e  c c n c e n t r z . t i n g  ern i n p r a v i n g  p r c d u c t i v i t y  in ? h e  w ~ 3 1  and u s i n g  
p r o f : t s  t o  h i r s  a i h e r s  t c  e h p l c i t  t h e  p o l d e r s  i n  t h e  t r a d i t i ~ n a ?  
say .  P r c j e c i  ischn:ques w i l l  nc. t  s p r e a d  i n t o  t h e  p o l d e r s  i n  t h e  
Gear  f ~ : t u r e  u n l e s s  t h e  p r o j e c t  t a r g e t s  p s l d e r  f d r m e r s  ~n t h e  
p c l d e r  r e g i o n  d i r e c t l y .  
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~ t r  f : r s t  y e a r  and  t h e  c ther - -Lsura - -LSK:E t s  lke 
l n c i u i e s ,  a c c z r t i r ~ g  t o  i t s  waoi c n l r f .  

o A n  e d d i i l o n a l  i l  - f a r m e r s  who had  n o t  c r i p : r , a i ! y  j o i n e d  
t h e  p r c . j e c t  b u t  were wrr;. lng ~ n  p r o j e c t  wad i s  have 
a c q u i r e d  mctorpumps. 18 f a r m e r s  a r e  c n  t h e  w a l t l n g  l i s t  
t s  p u r c h a s e  motorpumps o n  c r e d l t .  

o  I n  t h e  D l b l n l n c h i / N d j i g u l b s d a  zone,  f c r  w h i c h  
information i s  available, 8 wad l c  asked  o f  t h e l r  awn 
a c c o r d  t o  b e  ~ n c l u d e d  i n  t h e  t h l r d  y e a r  o f  t h e  p r o j e c ! .  

G The Chef  de Can ton  o f  sne  o f  t h e  Cantons  i n  ? h e  p r o j e c t  
zcne  r e p o r t s  ? h a t  wad1 c h i e f 5  have  been  c o n l n g  t o  h l m  
l n  t h e  hcpes t h a t  he c a n  g e t  t h e l r  wadis ~ n c l u d e d  1.n 
? h e  p r c j e c t 3 .  

o I n  N d j  i r a  , Canton  D i t l n i r c h l  , i n d l v i d u i ' !  s have SecrJme 
so i n t e r e s t e d  i n  t h e  p r o j e c t  t h a t  t h e y  hcpe t c  p u r c h a s e  
pumps; ;n tb,e mezn?fme t h e  p r .z jec !  s ? 3 = f  d i f f u s e s  
sgrc.nomic t e-r 'hniqi les r\.,er:; t lme the.:. peas  r v e n  t hcugh  
{ , h i  wad1 i: c o t  c f f i ~ i a i ! y  : n c l u c e d  :n t h e  ; r c . j e c t .  

o  I n  h s s s n k a d a r l  w a d l ,  where sn ~ n d l v l d u a i  kaas p u r c h a s e j  
a m ~ t o r p u m p  th rouc jh  t h e  M a t ~ r p u m p  S r o u p ,  c t h s r  f a r n e r s  
have  v c l o n i a r l l y  f c # l l o w e d  t h e  a g r i c u l i d r a l  adults 
c.f f e r e d  t o  t h e  pump f z r m e r .  ' 

No d l r s c t  messures c f  t h e  a v ~ u n t  c f  f c c d  c o n s a v ~ d  s e r e  t a l e r  
a t  t h e  beginning car  end o f  t h e  p r o j ~ c ? .  Ne .qe r t 5e l ess :  

C, 1 c f  t h e  F e c p l e  i n t e r v i e w e d  i n  t h e  i 9 E 7  b a s e l i n e  
s u r i e y  f e l t  t h a t  the:, g r e w  end  e a r n e d  er,;!uph tc .  p r r ~ v i d e  
f o o d  f o r  t h e i r  f a m i l y ;  

3 The C A i e f ,  who c s n s i d e r s  t h a t  t h e  p r o j e c t  has  d e f i r i t e l y  
b e n e f i t e d  t h e  pec ip le  i n  t h e  w a d i s  where i t .  has i n t e r v e n e d ,  w o u l d  
t e l l  t h e  w s d i  o r  v i l l a g e  c h i e f  t h a t  he h i m s e l f  had  no c o n t r c l  
o v e r  w h i c h  wad15 were picked, t h a t  t h e  prc,;ect b,ad i t -  o;n 
c r i t e r i a  f z r  c h o ~ s i n g  t h e  wadis t o  work I n ,  t h a t  t h e  . . , i l lage c r  
wad1 s h o u l d  j u s t  tt p a t i e n t ,  t h e i r  i u r n  w o u l d  ccme. H i s  ; n a t ; i ! i t y  
t o  e x p l a i n  t o  h i s  s u b j e c t  j u s t  how t h e  p r o J e e t  &c:ded c n  where 
t; wc.rk p o i n t s  o u t  how i m p o r t e n t  a n  i n f o r ~ a t i c n  c a r p s i g n  is ( s e e  
F e c c r m ~ ~ d a i  l c n  5 ) .  
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Y 2 / 3  ~ n t e r v l e a e d  ~ n  1590 f e l t  t h e y  r 2nd  ea:ned 
enouGh t c  p r c v l d e  f ~ o d  f o r  t h e l r  fam:ly 4 .  

- 
V 6 2 % ,  ai rnost  t u l c e  as  many ~ n t e r v i e ~ e e s ,  f e l t  l n  1950 

t h e y  had enough T G  e a t ;  50% f e l t  t h a t  t h e i r  ~ l t u a t l c n  
had  n o t  a l t e r e d  since 15P7; and  8'; f e i t  t h e y  were 
a c t u a l l y  wcr:e a f f  now. The 1!3-Z/3 r a t l c  h a d  r e v e r s t d .  

Secaase a  farrier's f o c d  s u p p l y  c c e s  f r c m  t l s  dvne  c e r e a l  
c r z ~ p s ,  h l s  wadi  c e r e a l  acd v e g e t s b l e  c r o p s ,  l i ~ e s t ~ c l  and non-  
s g r i c u i t ~ r a l  re,venue, t h i s  IS t n l y  P Gene ra l  i n d i c e t o r  ! h a t  
p e c p l e  e r e  now b e t t e r  c > f f  a n d  n o t  a d i r e c t  messure c f  p r o j e c t  
1q; ic r .  611  4 f a c t o r s  p l a y  a r c ! ~  i n  how much f;nd ar ,3 i n czme  .a 
f a r a e r  has and  t h e  r c l e  o f  e a c h  riay becane c ! e s r e r  c n  f u r t h e r  
a .  The dune h a r v e s t  c v e r  t h e  l a s t  f c u r  y e a r s  zc; ,e . r~d i n  
t h e  s.:.cial sur.\.ry has k e ~ n  +,ish! f i r r e g u l a r  :n d i  f f e r e n t  c a n t o n s  
be.:a:ise o f  r a i ~ f a ! !  and c r i c l  e t s .  Cn t h e  wk,c!e zne c i e u l d  ~ a y  t h a t  

1 :n 3 : e a r s  bas - z o c d ,  L u t  I r bas 53er1 
l i f f f r s ~ t  f a r  d i f f e r e n t  wadi:. N e v e r t h e l ~ s s  cne  i n  t k r ~ e  :5 s t : ! :  
a  t f t ' e -  r a t i o  t h a n  l n  t h e  e a r l y  3 B a  klhen t h e  C.s;;pst: b ~ t ~ ~ e s r ~  
1422 a n d  191.5 c rew s u c c e a s l v e l y  w o r s e ,  n h k i n g  19.31 i h e  b e s t  i n  
five ? c a r =  f o r  t h e  whole zone. Eecfe t h e  dune \ z r r r a !  s i t a a t l i n  o f  
t h e  La1.e f a r m e r  has ,  i n  most l ~ k e l i h o o d ,  i m p r c v e d  zonewhat  s i n c e  
t h e  p r c j ~ r t  began,  t hus  s a s i n a  h i s  f ~ o d  p rub :1~ms.  However ,  
throv;h;ut t h e  p r c j e c t  !he s u b j e c t s  were asked  w h e t h e r  i t  hacl 
been t i f f f i c u l t  f o r  them t; o b t a i n  f c a d  and  how t h e y  h s d  managed 
t c  ,set ~ t .  Most o f  t h e r  r e p l i t d  " t h r s u p h  wad; a g r i c b i t u r s "  a n d  l t  
was s q l ?  l n  t h e  two o r  t h r e e  mc~ . i b : s  fC;!!z~~ir:g thc: i-!&r;,est t h a t  
an;, e i t r ; b u t ~ d  an i z c r e a s c  1c i ~ a t  c o n s u m p t i o ~  t .2  c!:;:~ cE,rez!s ~ n  - 
t h e  1 yzat-5 o f  t h e  p r o j e c t  eurv=: f .  I h e r e i c , r e  d u r ~ ~  p r z d u c t  i o n ,  
t h c z g -  I ?  may have l n p r c v e d  f o r  scme f z r m e r s  o v e r  i h z  p r o j e c t  
p e r ; c 2 ,  r e m a i n e d  a  n i n c r  f a c t o r  I? i o c d  . i . i a l i ~ S i l ? ~ ~ .  

. . - - ? f a rme rs ,  o r  7 ,  d i r e c t ! ?  ~ t t r l h u t e d  i h ~ l r  
imgr21,ed f c o d  s i t u a t l c n ,  r i s e  i n  ~ n c c r n ?  and t h e i r  

s t a n d a r d  cf l i v i n g  t o  t h e  p r c j e c ! .  

S t t r i S u t i n g  t h e i r  i m p r s v e d  c o n d i t i o n  t c  t h e  C S i  p r o . j e c t  was 
a l w s y s  added bk t h e  p e r s o n  t e i r 8 g  i n t e r v i e w e d  and n o t  ~ l l c i t e i  b y  

4 W h i l e  f ood  a \ e i l a b l l i i y  a ~ d  r e v e n u e  a r e  s t r o n g l y  
i n f i u e ~ c e c '  b y  t h e  seascn c f  t i l e  :,?ar, i h i ~  q u e s t l o r :  wss asi.ec! i n  
b ~ t k  s u r v e y s  e t  t h e  t e g i n n i n c  ~f t h f  rain!.; s ~ a s c ! ? ,  t h e  h u n g r y  
seas.:?, f o r  n c s i  fe rmers .  
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a q i ; e s t  l o n .  H e n c e  ~t c a n n o t  b e  c c n c l u d e d  t h a t  t h e  r e m p l n l r , ; ;  
!9,'50 did a i t r l t u i e  t h e l r  situation t o  i h e  F r c b j e c t ,  o n l y  t h ~ t  
t h e y  d i d  n c t  v o i c n i e e r  t h e i r  i h o u g h i s  a e o u t  w h a t  h a d  c a u s e d  t h e  
a m e l l z r a t i c , n .  I t  1s p e r h a p s  r e m a r k a b l e  t h a t  t h l s  many  f a r m e r s  
f e l !  s t r o n g l y  e n o u g h  t o  c f f e r  s u c h , s t a t e m e n t s  d u r l n g  ~ n d l v i d u a l  
~ n t e r v i e w s .  A n u m b e r  b e n t  o n  t o  make e s t i m a t e s  o f  how m u c h  t h e i r  
i n c o m e  h e d  i n c r e a s e d .  W h i l e  t h e  p r c j t c i  s n f h r o p o I c g i s t  w o u l d  
h a v e  t e e n  l e e r y  o f  s u c h  e s t i m a t e s  tit t h e  time s h e  c o l l e c t e d  
b a s 5 l i n e  d a t a ,  t h e  m o n t h l y  e c o n o m i c  s u r v e y s  d o n e  w l t h  t h e s e  
f a r m e r s  a f t e r  t h e y  j o i n e d  t h e  p r o j e c t  h a v e  g i v e n  t h e m  a  f a r  
s o u n d e r  g r a s p  o f  t h e i r  own e c o n o m i c  s i t u a t i c n .  Some h a v e  m a s t e r e d  
their a c c c u n t s  S e t t e r  t h a r ;  o t h e r s ,  i t  i s  t r u e .  2 2  f e l t  5c s u r e  o f  
t h e i r  ~ n d r r s t a n d l n g  o f  t h e i r  e c o n c m i c  s l t u a t i c n  t h a t  t h e : ,  
v c , l o n t e e r s d  e s t imates  o f  hcw much t h e i r  i n c s m e  h a d  i n c r e a s e d .  
T h e s e  f i g u r c s  m u s t  b e  c h e c k e d  s g a i n s t  t h e  m o n i h l y  e c o n o m i c  d a t a 4  
t h e y  d c  h o w e v e r  r e p r e s e n t  t h e s e  f a r m e r s '  p e r c e p t  i . ~  c f  how m u c h  
t h e i r  r e v e n u e  h e s  b e e n  a u g m e n t e d  b y  t h e  p r s j e c t .  

T a b l e  i 

!dumber 
f a r m e r s  

* W k ; i i e  t h l ~  ~ e e m s  a t  f i r s t  ~ ! s n c e  l ike  a n  ~ u t r a g e e u s  s t a t e m e n t  
1: may i n  f a c t  t te p c s s l b l e .  T h e  F a r m e r  i n  q u e s t i c n  h a d  a c q u i r e d  a  
mc.toppump, 8,vaatl:; z u g m e n i e d  h i 5  s u r f a c e  u n d e r  c i ~ l i i v a t i c n ,  a n d  
diversified i n t o  m o n e y - m a k l n g  c r o p s .  

o C2i5iZ1 f a r m e r s  c o n s i d e r e :  t h a t  t h e  p r o j e c t  h a d  a u g m e n t e d  
t h e i r  i n c c n e  t o  s u c h  a n  e x t e n t  t h a t  i t  S o r e  c o m m e n t .  

- 
C- 

1~, /2 :  f e l t  t h e i r  i n c o n e  h a d  mot*  t h a n  d o u b l e $ .  

h n o t h e r  p c 5 5 i S l e  b o o s t  ic t h e  l c c a l  f a r m e r s '  f e s d  b a l a n c e  
may h a v e  c a m e  w h e n  a  n u m b e r  o f ' l o c a l ' p e o p l e  bere h l r - e d  f t  w c r k  c n  
!he I t a l i a n  r o a d  b e i n g  b u i l t  i n  t h e  a r e a .  Scme f a r m e r s  u s e d  t h e  
s u d d e q  c a p i t a l  u i f i d f a l l  f r o m  f h e i r  s a l a r i e s  t o  i n v e s t  i n  t r a d i n g  
d u r l n g  t h e  d r y  s e s s c n  a n d  l e f t  w a d i  a g r i c u l t u r e .  ORT a l s o  h i r e d  
; n e  a s  a construction w o r k e r  a n d  h e  i z o  u s e d  h r s  5 , e l a r y  in t h i s  
way s n d  l e f t  o f f  wad1 f a r m i n g  e v e r ?  t h ~ ~ i g h  h e  ~ l a s  a  p i l o t  f c t m r r .  
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In ?b,e baseline survey farmers manlfes?ed great interest In 
frult t r e ~ s .  Enthusiasm for live fenclng was not replstered at 
that tlme because farmers were 2ssenilally lgnorant cf Jibe 
fencing, though they considered fenclng tc present a majtr 
dilemna. Since project inception t h e  response tcj live fencing has 
parsilelled closely that to fruit trees, which. testifies to the 
Great value farmers have attached to enclosures. Fruit trees ars 
vlet~ed as a mofiey-making proposlticn'; mcrcourr only a feu fruit 
trees e r e  necessary and do not resuire t;o much extra ef fcrt wl?h 
d sh~fouf. Live fencing is done cn  a grand stale, requires much  
Mcre uaterizg and brings in no cash. 

c 31/66 ccc?rtl and pllct farmers planted f r u ~ t  ? r e e s :  
Zl/dE farmere planted a53 watered 1;ve f ~ r c e s ;  t h e y  
w i s h  tc. contlfiue add:n~ !o thrlr e f i c l c , ; u r r s .  

- - :!4E ~laqtel fruit t r e e s  but tared for !ksx ; c c r l f ;  
5. ; iE farme-5 o l a n t ~ d  a ~ d  .;arej fcr I:.,e f enclrlg 
poorly; all hut one s a y  they regret not he..i icg bjcrked 
hardsr sni intend to add fenclfig thls ralfi:. season. 

o E/56 did not plant any frult trees (3 alreadi had I ~ m a  
trees I ;  
E / 4 5  dld nclt plant lls;e fenclrtg and L~csre  interested; 

i L'JE wanted tc plant frult tree. bu- c z c l 6  no? g ; ~ t  
seeds : 

\ I,'dE filled hls pots fcr !:,e fenz;rig 5,-t r a f i  o ~ t  c i  
seeds; and 

- 
C na ~nsuer sn fruit irrrs i L I 

2/4E no answer on live fencing. 

c 392 o f  control and pl!ct far~ers t,ad frult trees befo-e 
the prcj~ct brgafi; 1n 1993 E7% had fruit trees, a ?  
Increase of 25%. Before the prsject n2 sne  had l i ~ ~  

fencing; naw 76:: of c o n t r o l  an; pllot farmers do5 .  

5 Whiie fruit trees definitely interest the fsrmers, t t .5  
trsjezt anthrcpclogiet has concluded ?hat live fencing is zs 
inte~esting, indeed more interesting, t c  f a r m e r s  thar i  are fru;t - 
trees. ~ h ; s  cc~cluslon is at vPrlence Witn ?he ebaiua?ion tear's 
zancluslsn. 
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C. T ~ E  b a z t i ~ n e .  mon:hl .~,  a n d  fo1 l ;w-up  r u r v e v s  q i v e  a m t i i z u c u s  
r e s u l t s  a b o u t  t h e  o r c i e = t ' s  i m p e c t  c n  i n c c n e .  s a v i n q s  a n d  d e b t .  
s n d  l i v e s t o c k  p u r c h a s e s .  

I n c o m e ,  s a v i n p s  e n d  d e b t ,  e n d  l i v e s t o c k  p u r c h a s e s  a n d  s a l e s  
w e r e  c h o s e n  p r i o r  t c  t h e  p r o j e c t  a s  b e i n g  l i k e l y  t o  r e s p c n d  t c  
p r o J e c t  i m p e c t .  T h e  r a n d c m l y  g a t h e r e d  i n c o ~ e  d a t a  s h o w s  a 
p o s i t  i ",e impro*. ,ement  I n  f s r n e r s '  i n c c m e ,  s t a n d a r d  c f  ! ~ v l n ~  a n d  
e n d e b t e d n e s s .  C o m p u t e r  a n a l y s e s  a v s i l b h l e  c i  t h e  i n c o m e s  o f  12 .3f 
t h e  5 C  p i t l o t s  a n d  c c n ? r o ! s  s h o w  t h e y  h a v e  l c w e r  u a d l  i n c c m e s  i n  
1 9 S 9  t h a n  i n  1 3 5 7 ;  t h e s e  12 f a r ~ e r s  w e r e  n , i t  p i . z l . e d  i n  a 
s~ , o , i s t i c a l l y  - . &  s o u n d  uay  f o r  a n e l y c , ~ ~  a n d  a r e  xt. r e p r a s e r , t a ! i \ e .  

N e v e r t h e l e s ~  i ?  i s  t r o u b l i n ~  t h a t  1 1  o u t  o f  t h t  50 p i l o t s  a e d  
c o ! t r o l s  s h o u l d  h a v e  a I s a e r  w a d i  i n c c m e  e v e n  t h c u g h  t h e y  h a v e  
a d 2 p t e d  f r c m  6-13 new t e c h n i q u e s  a n d  t h r e e  o f  !hem h a v e  
rot  t r p G m p s .  5 a v i n g s  a n d  l i v e s  t o c C  p u r c h s s e s  , : t nod s p p s a r s  i n  
h i n d s i p h i  , E r e  p r c b a b l y  l a g s l n g  i n d i c e t c r s .  

C. The a v e r a l l  ' o n c l u s i o n  i s  the?. t h e  D r G l e c f  h p s  b e e n  a  success. 
F b r m e r s  l n ~ ~ d e  a n d  o u t s l d f  t h e  c r o ; e c t  b ~ a ~ l t  ~t t.2 c o n t : n u e .  

M>s! f a r m e r s  i n  t h e  p r ~ j e c t  w a n t  ~t t o  c o n t l n u e  a n d  the  
c ~ n t r ~ . :  f a r m e r s  v h o  h a v e  j c i n e d  t h e  p r o j e c t  o r  h a v e  n o t  h a d  
s c c e s i  t s  I ?  a r e  alss e n t h u s i a s t i c .  F a r m e r s  f e e l  t h e i r  l i f e  i s  
~ a s r e r  t h a n  i t  u s e d  t c  b e ,  ' .banks t c  t h e  F r o j n ? c t .  S h c u l d  t h e  
; r s j e s t  c a f i t ~ n l i e ,  :.ncc,me,  saving^, l i v s t o c l : .  isnd s i l r f e c e  a r e  
L;nd,k new t e c h n i q u e s  n e e d  i c  b e  s t u d i e d  t o  :see w h f t h ~ r  !he 
amb:cuous r e s u l t s  o b t a i n e d  i n  t h i s  1 9 9 0  a n a l y s i s  b e c o m e  mc.re 
.:lesr:r p c s i t i v e  o r  n e p a t i v ~ .  I f  t t h e y  t u r n  o u t  t o  be n e p a t i v e  t h e  
r r a s c n s  m u s t  b e  c l e a r l y  u n d e r s i o s d  a n d  a d e c f s i c n  made  ebcui w h a t  
t o  d o  ~ i ? h  t h e  p r o j e c ? .  

E.  W J r e  cttpcuslnr,rf';e ? h e  
p r o i e c !  w ~ l l  t a k e  c v c r  t h e l r  b a d 1 5  a n d  r c s t r l c t  t h e i r  ! ~ t e r t l e s ,  
or ;111! h a n d  ever c c n t r o l  o f  t h e  !and  t a  o t h e r s :  i h e ;  h a . e  r..:f- 
r e 7 ~ i ; e d  a c c u r a t e  information o n  how t h e  p r o l e c t  b c r l s  

T h e  s u c z e s s  s t c r i e s  h a v e  b e e n  l i s t e d ;  o n  t h e  a t h e r  h a n d ,  t h z  
w a d i s  o f  N g o u d c k i ,  Arri a n d  6 a l l a  M a r n e  r e f u s e d  t o  b e  i n c ! u d r d  i r  
t h e  p r c j e c t .  I t  a p p e a r s  t h s t  ? h e i r  r e f u s a l s  w e r e  b e s e d  o n  
m i z i n f c r m a t i c n  a n d  m i s a p p r e h e n s i o n s .  FJgoudoki  a n d  Hrri, mar l , ed  b y  
p r e v i c u s  e x p e r i e n c e s  w i t h  SCCEtAC's a t t e m p t s  t o  e :5?end  w h e e t  
c u i t ; v s t  l c n  lrj t h e  ~ 3 d i 5 ,  a ~ d  o t h e r  SODELAC i n t e r v e n t  ices, u e r e  



a f r a l d  o f  ~ n t e r f e r c n c e  b y  outside author ; !  :ES. Ngcudc l  : ' 5  u e d l  
c h l e f  and f e r v e r s  hade ,  a f t e r  o b . = e r . / ~ n g  mcre c l c s e l l  i $ e  uay t h e  
p r o j e c t  has wcrl:ed 1 n e : g h b c u r i n ~  wa . ' ~s ,  651:ed z n  5e;era! 
~ , c c a s i c n s  $ 0  b e  ~ n r l u d e d  i n  t h e  p r o j e c i .  h r r i  and  Sa! la  P l s r ~ e  
have  n c t  changed t h e i r  m i n d s ,  A r r i  f o r  f ~ s r  t h e y  w i l l  r u n  a f o u l  
o f  t h e  l o c a l  a u t h o r i t i e s  i f  t h e l r  a n i m a l s  cause  any  iamage l n  
w a d i  f i e l d s .  G a l l a  Marne,  h a v i n g  c b s e r v e d  p o l i t i i a l  m a n o v e r i n g  i n  
a  n e i g h b c u r i n g  v i l l a g e ,  and w l t h  memcr ies  o f  SOCELAC's e f f o r t s  t o  
g e t  f a r m e r s  t c  g r o u  u h e a ? ,  f e a r s  t h s t  t h e  p r o j e c t  w l l l  hand  o v e r  
c o n t r o l  o f  t h e  wadi t o  t h e i r  p o l i i l c a !  opposition, who 1s  l i n k e d  
t o  t h e  l o c a l  a u t h a r l t i e s  w i t h  whom t h e  p r c j e c t  c o o p r r s t e s .  They 
d s  q c t  bnde rs ta f i d  t h a t  ? h e  p r a j e c t  doe6  no t  t a k e  c o n t r s l  o f  wad i  
1 and .  

F .  The fp~,, c r . n t r c l  f a r m e r s  who ha:;? nc.t 3d5p ted  c r s  iec;L 
i n t r oda . - t : c , ns  r c n s i ~ e r  t h e  p a i n  t c  ouiwei.zb. t h e  q- 

F o r  ? h s  T 2 E t  p a r t ,  i n  p ~ : ; j ~ c ?  w ~ d 1 3 ,  i n d i b i j u a !  S i -mers  t ~ i i o  
hdve  n c t  ~ p p ! i e d  new t e c h n l q u e ~  have  n c t  a r n e  2%: f c r  sne cf ?wo 
r e a s o n s  : 

1 .  the;., e a r n  more. f r c m  n o n - a g r i c u l t u r z l  s i :~urces t h a n  f r s m  
u a d i  fa rm i f ig .  

2 .  t h e y  t h i n / . -  t h e y  t e c h n i q u e s  a r e  good f o r  m ~ t o r p u m p s  b ~ ~ t  
r e q u i r c  t o o  muzh w a t e r  f o r  a  shsd:.uf f a r m e r .  

\ - 
r h i s  i s  t h e  case f o r  t h e  3 / 1 4  c o f i t r c l  f a r m e r s  i~ p r o j e c i  

u a d i s  who hsve n o t  a d c p t e d  any nea  afrcnomi,; ? e c h ~ i ; t ~ e s  even  
thc,ugh t h e y  c o u l d  obse rve  tk,em b e i n g  i p p l i e d  b y  o t h e r s  :n t h ~ i r  
v a d l s .  2 o u t  o f  t h e  3 e a r n  f a r  more  money f r om  ncn-agricultural 
~ c t 1 v i f i ~ ~  t h a n  f rom u a d l  f a r m i n g  a n d  t h e  o t h e r  f a r ~ e r  judgc;  
? h c t  t h o u g h  t h e  t e c h n i q u e s  o f t e n  i nc rea5 .e  y i e l d s  t h e y  r e q u i r e  i c o  
KCiih w a t e r ,  hence t o c  much ~ f f c r t  f r c m  a  shedcu f  f ' r r m c r .  

G .  Fa rmers  i n  t h e  c o n t r o l  wsd i . a ! t houah  i n t e t e s t e d .  a r e  u n w i l i i y p  
t o  t a k e  r i s L . 5  w ~ t h  new t e c h n i s u ~ s  u n t i l  i h e v  r e c e i v e  s d c c u a t g  
t r a i f i i n a  

Thouph t h e  f a ~ x e r s  i n t e r v : e w e d  i n  i h c  c ~ n t r o l  w a d i  t:.new 
e b ~ u t .  t h e  t e c h n i q u e s ,  w h i c h  t h e y  h a d  c b s e r v e d  i n  n c i s h b c u r i n ~  
w a d i s ,  t h e y  were a f r a i d  t a  a p ~ l y  the ?.eshn:ques. ?Jo t  h a v l n 3  
r ~ c e i v t d  d1rec. t  i n s t r u c t i o n  f r c m  ex tens :cn  w s r k e r s  t 5 e y  f e a r e d  
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t h e )  n l c j h t  no: f u l l y  comprehend hcw t c  use t h e  1nnovs i : cns  and  
i k e r e f c . r e  ;hey c o u i d  r 1s1  I o o s l n g  i h e  c r o p  p i a n t e d  i n  i h e  new 
us). O t h e r s  c o n s i d e r e d  ? h a t  tF,c new techniques were p r a b e b l y  on2y  
a p p r o p r i a t e  f o r  use  w i t h  n o i o r p u m p s ,  u n l c h  t h e y  d i d  n o t  F , a ~ e .  

H .  The wav i n  wh i ch  t h e  M o t o r o u m ~  C ~ c ~ a e r e t i v e  was f c r m s d  a u s u r s  
we! l  f o r  ~ t s  success .  I t  has c c n f i n e d  l t s e l f  tc ;  u a t e r  e x t r a c t i c l ~  
a n d  ~ v o l d e d  w a t e r  d i s t r i b u t i o n ,  w h l ~ h  i s  what !esds t o  t h e  
d a ~ n f a l !  o f  manv l r r i ~ a t i o n  i z c p e r e t i v e s .  

The Motorpump Group was fo rmed f o r  t h e  p u r c h a ~ e  and  
x a i n t e n a n c e  o f  motorpumps and  t h e  i n p r ~ , ~ , e m e n t  o f  w e l l s  t o  5 s  u s e d  
b y  motorpumps--and b y  shadou f  f e r m e r s .  Hcw t h e  pumps a r e  u s e d  i,s 
n o t  i t s  concern ;  whe the r  l t  punps  w s t e r  t o  one p a r c e l  c r  mo re ,  
where  t h o s e  p a r c e l s  a r e  l o c ~ t e d ,  and  how much w s t e r  1s  pumped :s - 
n o t  t h e  c c n c e r n  o f  t h e  c c c , p ~ r a t  i ,#.e b u t  o f  t h e  " m o r a l  ~ n d l . $ i d u a l "  
( B E  F r e n c h  j u r i s p r u d e n c e  p ~ t s  i t !  t o  c*lhom t h e  mcto rpump uas  
sc!d6. i t  i s  ?.he p r o b i e n  c f  w s i e r  d l s t r l b u t l o n - - w i _ t e r i n l ;  
s c F ~ e d z l e s ,  l e n g h t  o f  t lme z.nd amc.un! o f  wa te r  p ~ m p e a ,  ~ m p r c ~ e -  
n a i n t e n a n c e  o f  w a t e r  d l s t r ~ b u t i c n  sys tems,  acd 1an; j  
redistribution--which l e a d s  ic m a j o r  c o n f l i c t s  ~ i t h l r ,  many 
i r r i g a t i o n  g roups .  The C o ~ p e r a t i ~ e  has done w e l l  t o  s t e e r  ausy  
f r o m  w a t e r  d i s i r i b u t i o n .  In t h e  p r o j e c t  zone some f a r m e r s  i n  a 
n o n - p r o j e c t  v i l l a g e  a l s o  t r l e d  t o  pu r chase  a m o t 2 r p ~ m p  b u t  t h e  
s i z e  a n d  c o s t  o f  t h e  pump c o m p e i l e d  them t o  c o o p ~ r s t e  n o t  ccly i n  
p u r c h a s i n g  b u t  i n  d i s t r i b u t l n p  t h e  d a t e r  pumped. The v l l i a g e r s  
c o u l d  n o ?  agree o v e r  w h i c h  v l l l a ~ e r s  wou ld  g e t  t o  . . -  u o e  t h ~  puma or- 
o v e r  t h e  S a r c e i s ,  w h l c h  had t .2  b e  r e c c n t ' i g u r e ~  and r e 5 i z t r i b u t e d .  
5; many c o n t e n t i o n s  r e s u l t e d  t h a t  t h e  pump uss  n e v e r  u ~ a d  t c ?  
~ r r i p a t e  end  tal:.tn bsck by  t h e  g s v e r n e r ~ n t  sgency w h i c h  s a l d  i t .  - 
l h ~  o r o j e o t  anthropologist s u ~ g s s t i o n  d u r l n g  p r o j e c i  d e s i g n  ( " A n y  
~ t i e v p t  t o  i n t e r f e r e  w i t h  l a n d  d i s t r i b u t i o n  t , l ~ u i d  appea r  d ~ s i g f i e d  . . - 
Iu f a i l "  Annex K ,  p .  i E ) ,  t h a t  t h e  F r o j t c i  s h a u l d  a;.oid 
p a r c e l  r e d i s t r i b u t i o n  t o  f a c i i i t a t e  w a t e r  d i s t r i b u t i . 2 ~  seems t c  
h a r e  t e e n  b a r n  o u t .  

1. The Mr.?=rpunc. 6 r . z ~ ~  has beer: f.:rmed bv  i r d i v i d l - a l s  uho  I.;an+pl 
pumps and  f e l t  t hemse l ves  a b l e  ? o  tal,e ;n c r e c ' i t  . f i c e z c i a l  
p l a n n i n g  ~ n d  manaaerent and  uhc. t h o u s h t  t h e v  c o u l d  c u s t ~ i n  t h e  
o ~ e r a t  i n s  c a s t s .  The r i s l .  s  and  f  i n ~ n c i a !  bu rden  were e l e a r i v  

6 The C o o p e r a t i v e  t r e a t z  Enycf ie who pu rchases  a  m c t o r p u n p  
as  a  " m o r a l  i n d i v i d u a l " ,  w h e t h e r  o r  n o t  t h e  "mo ra l  i n d i . 4 i d u s l U  i s  
t n e  p e r s c n  c r  s e v e r a l  uho hst.,~ a g r e e d  c n  t h e i r  ctcn and  smcnq 
t b e m s ~ l v r ~  t o  c o o p e r s t e .  
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e x e l a i r e d  a n d  i ~ r ~ d e r s t o o d  b.y t c c . s s  whc j.:lced; t 5 ~ ;  k e j  n,: f p l j f  

: l i d z . : o n s .  N c , n - n e n b e r s  i n  o t h e r  G e d : :  In;w t h a i  m , 2 ? c r r g n ? s  h ~ . e  
b e e r  5:e:ed f o r  n a n - ~ a c m e n t  o f  c r e d ; ? .  Tk,e G r c u p  c : c n ? c i r o r  ~ C ~ F I E T ~  

whc a r e  s t l e  t c  Dav p n d  l t  h a s  s h o w n  : t s  t e e t h  i f  ?k,ev d c  n o i ,  
T h i s  b c d e s  w e l l  f o r  t h e  survival o f  !he G r c u p .  u n l : l , z  a n 3 ? h e r  
n c n - M c ? c r p u m p  G r o u p  w a d i  I n  t h e  t r e a  w h e r ~  f a r m e r s  k ~ d  t s  a s r e g  
t~ p u r c h a s e  a pump w h e i h e r  cr n o ?  t h e v  t h o u c j h t  t h c v  c o u l d  DZ:; a n d  
w h e r e  ? h e  i=tauments  d r a o a e d  o u t  f a r  a y e a r  S e f e r e  t h e  pump w a s  
s e i z e d .  

!n i h s  p r c , j e c t  d e s i g n  t h e  p r o j e c t  a n t h r o ; c l c c l s ?  s t r o n g l /  
s u p g e s ? e d  t h a t  a n y  g r c u p s  w h l c h  were f c r m e d  s h o u l d  b e  f o r n e i  
v o ! o n t s r i ! y .  ' I f  t h e  f a r m e r s  t h e m s e l v e s  d e c i d e  t o  S a q d  i ~ g e i h e r  
t c ,  l n v e s t  I n  t e c h n o l o g y  t t o  e i . p e n s l v s  f o r  a n  i n d l u i d u a l ,  tk .5 
c r e d i t  a n d  f i n a n c i a l  a g r e e m e n t  a r m  o f  t h e  p r o j e c t  !st t h a t  t i p i :  

envisaged a s  V I T A )  ... w i l l  h e l p  t h e  f a r m e r s  . ~ t t a : n  c r e d l t  a n d  m a C ~  
s u r e  t h e y  u n d ~ r s t e r ~ d  t h e  l m p ! i c a t i o n s  o f  t h e i r  i n v e s t m e n t .  6u: 
t h e  i m p e t u s  t o  fcrm c o ; p ? r a t l v e s  mu5.t c o m e  f r o n  t h e  f a r - ! e r r  
t h e m s e l v e s ;  i t  a i l 1  ncf b e  1 5 p o s e d  b y  t h e  ; ; e j e c t  [Pro;eci Desig iy  

" n D ~ c t i r n e ~ t  , Annex I:, ; . 5 ) .  " n s  t h e  z r s j e c i  i s  l e : i % r , ~ d ,  G K ~ : ,  
t h c s e  i u f t ~  F e e l  t h e  n e e d  w i l l  h a v e  t o  t a l e  cr; t h e  ~ u l ? ~ : r a i  ,ba.z~agi. i  
~ f  z r E d i t ,  f : n ~ n c l a l  p l a n n i n g  a n 3  m z ~ a g e f i ~ n t .  A n y o n e  : n v o l ~ ~ d  ~n 
4 b I ~ -  b z  p r c j e c t  may d s  s o ,  a n d  t h e y  w i l l  r e c e i v e  t r a : ? i n g  t o  h e l p  

t h e :  u n d e r s t s n d  t h e  f u l l  i m p l i c a t i o n s  c,f ? h e i r  a c t ~ . > n s  ( i b 1 3 .  
p . 1 3 ) " .  S i n c 5  t h e  m c t o r p u n p s  a r e  s x a l l  t h e y  5~ n c i  r e G u i r e  t h a t  
f a r m e r s  g r o u p  a r o u n d  o n e  pump a n d  o n e  well  a n 3  t a l . 5  t u r n s  61, 

u s t s r  d i ~ t r i b u t i c n .  Nor  a r e  f a r m e r s  who a r e  u n i n t c r a s t e d  f o r c e d ?  
f c r  t e c h n i c a l  r e a s o n s  o f  w a t e r  d i s t r i b u t i c n ,  t c  j c i n  t h e  g r o u p  

- a n d  n a L e  c r e d i t  p a y m e n t s ,  w h a i h e r  o r  n o t  t h e  f a r m e r  i s  fa!!; 
n o t i v e t e d  t o  d o  s o .  T h e  M o t c r o u m p  G r o u p  u s s  f o r m e d  t y  i c t e r e ~ t e :  
i n d i , , i d u a l s  who were i n f o r m e l  o f  t h e  o b l l ~ s t i c v ~  t h e y  w i r e  

u n d e q t s l . l n g ,  a =  t h a  p r o j ~ c t  d ~ s i g n  S L i g g e s t e d ,  a n d  5 :  f a r  i i s  
p a y m e ~ t  r a t e  has b e c n  g o o d .  One pcmp h a s  been s! . :=~d f c r  n c n -  
~ e : i m e n t ,  n c t  b e c a u s e  t h e  f a r m e r  z o u l i  n o t  o r  would n o t  p a y  t i i t  

b e c a u s ~  he h a d  b e e n  l e d  t o  b e l i e v e  t h a t  s o m e c n c  e l s e  k4az 
u n d c r t a h ~ n  t c  p a y  t h e  c r e d i t  f c r  h i m ,  sc  h ~  h a d  n c t  s a v e d  u p  fsr 
t h s  c r e d i t  p a y m e n t .  A t  p r e s z n t  t h e  f a r m e r  i s  ? r y : : n g  t o  c o ! l e c t  
e n o u g h  n o n e y  c n  h l s  .;wn t o  mal,e t n e  c r e d l i  p a y m e n t  2 n d  g s t  t h e  
pump back .  E u t  a s  t h e  n e ; < t  g e y v e n t  d a t e  P c p r c a c h e s  csme farmers 
a r e  t r y i n g  t o  r e n e g o t i a t e  t h e  terms c#f t h e  r-e;a;:men?. ?he 
& ? t ? h r c ~ c l o ~ i s i  s i r o n g l y  r L c o m m e n d s  t h a t  t h e s e  t e r s s  n o t  k s  
r e n e g c ' t l a t e d  w i t h  p r a s e n i  c r e d i t  h t l d e r s ;  t h s  i d e r l  i hat  c r e d :  t a  
m u s t  b e  r e p a l d  m u s t  b e  r e i n f ~ ~ r z e d .  H o ~ e v e r ,  t h a  t e r m s  s h o u l d  b e  
a d j u s t e d  f o r  f u t u r e  d e b t o r s  t o  r e f l e c t  mcre . z i o s e l . y  t h e  e C G n c 3 i C  
r e a l i i i e s .  P a y m e n t s  w o u l d  t h e n  b e  e a - i e r  a r , d  m o r e  c e r t a i n  ! s e e  
r r z o m m e n d ~ t i o n  5 ). 
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1 1 1 .  FEESENT NEEDS OF IKNOVATIVE ANE NON-INNOUATZVE FCEMERS 

A .  Fa rmers  i n  t h e  p r o j e c t  l o n o c s t  have r e s o l v e d  more o f  t h e l ~  
c r i ~ i n a l  p r - & l e n s .  The s c l u t i o n s  have  b r c u o h t  o t h e r  p r o t l e m s  t e  
t h e  f c r e .  

The f a rme rs  t r a l n e d  s l n c e  1987 c o n s i d e r  t h a t  many o f  t h e  
p r c t l e m s  t h e y  encoun te rec !  t a c l .  t h e n  have been  d e a l t  w i t h .  F i c w  
t h e y  & r e  b e g i n n i n g  t o  f a c e  p r o b l e m s  c r e a t e d  b y  t h e  v e r y  s o l u t i o n s  
t i i e y  have  used .  

E. Most  1 s t  v e a r  wad i  f a r m e r s  interviewed i d e n t i f i e d  five 
=,blccl,s u h i c h  a r e  se .~e loo i nc ,  a; thex i  s j o l \ ;  p r 3  i ~ ~ t  ! e c h n i c i i c s .  

In o r d e r  a f  g r e a t e s t  c o n c e r n  f i r s t ,  t h e  p r o b l e m s  they  c i t e  
a r e :  

1 .  Lack o f  t r a n s p o r t a t i o n  t o  l c c a l  m a r k e t s ;  

2. Need f o r  c r e d i t s  t o  buy and s t o c k  p r c d ~ c e  when 
p r i c e s  a r e  l o w  and  = e l l  when h i g h ;  

- s .  D l f f i t u l ? y  i n  o b t e i n i n g  seed5 ( i n c l u d i n g  l i v e  
f e n c l z g  and f r u i t  t r e e s ) ;  

\ 
4 .  I n a c c e s s i b i l i t y  o f  d i s t a n t  m a r k e t s  where p r i c e s  e r e  

h i p h e r ;  

5. D i f f i c u l t y  i n  p r e p a r i n g  l a r g e  amounts o f  wad i  !and 
f o r  c u l t i v a t i o n .  

f i l i  o f  t h e s e  p rob lems  have g r cwn  o u t  o f  t h c i -  i n c r e a s i n g  
a b i l i t y  t o  g r o w  more wadi  p r s d u c e  f o r  s a l e .  

2.  The c o n t r o l  wad1 f aces  t h e  5ame p rob lems  the; d l d  i n  1987; 3 r d  
y e s r  wad15 a r e  b e a l n n i n a  t o  r e s o l b e  some o f  them. 2nd v e a r  w a $ l c  

a r e  b r ~ l n n i n a  t8; face  some ~ 7 f  !he m ? r t e i i ~ r ;  crob!ems t h 6 t  ! ~ t  
y e a r  w s d l  s  have.  
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The !:nl be tweec  t h e  c ~ ~ , c l u ! l ~ ~ n  i n  s rob lems t h e  f a r n ~ r s  c a ~ a  
3 r 2  t h e  n u ~ b e r  s f  y e a r s  t k t y  ha,vc i p p ! : ~ d  7 r t j e t t  t e c h r x l c g y  i s  
~"~er:; : i e s r .  

Tab le  2 

Y r  T r n s p t  C r d t  Sds HCt Lnd  Fmp Accnt S t r s  6as  F e s t  

C t !  3 

T h i s  t a b i ~  r e r i ? s  c l o s e  s r r u t i n y .  The i a r g e  c : f i ~ r ~ n ~ : ~  ifi 

nv.t-,tsrz. b e t z e e n  y e a r s  1 anc s i l  t h e  c t h a r s  i s  n o i  i~ip;;?ani: i n  
y e a r  1 t h e r e  e r e  46  c o n t r c . i  and  p l f c t  f a r m e r s  f r c r  t h e  a ; i 3 ; 5  
d k i c %  j s i n e l  i n  19S7. Years two  and t h r e e  a r e  r e p F e s ~ n ? e d  o n l y  b y  
: h e  4 wed i s  and 12 f a r m e r s  s e l e c t e d  a t  rsndcm t c  r e c r e s ~ n t  t h e  
I s t e r  y e a r s .  The c o n t r o l  ! C t l  > w e d i s  s r e ,  c ~ f  C C C I T . ~ ~ ,  n l s ~ i n g  t h e  
I @  f a r m e r s  who j o i n e d  t h e  p r c j e c t  i n  1987. The differences 
b e t w e e n  t h e  nambsrs g i v e n  i n  2 , 3  and c o n t r a 1  i n  t h e  ta's!es a;€ 
a: i  r,o? s t a t i s t i c a l l y  s i g n i f i c a n t .  The an !h rcpc !og ls t  has based  
h e r  s t a t e m e n t s  abou t  i n c r e a s i n g  o r  d e c r e a s i n g  nur .bers  o f  f a r m e r s  
~ c n s s r n c i d  abcu t  d i f f e r e n t  p rob iems  n c t  o n l y  on  t h e  f i g u r e s  in 
7 ,  iacie 2 b u t  mcre i m p o r t a n t l y  o n  g roup  i n t e r u l t d s  w i t h  l a r g e r  
nurS!bers o f  k a d i  f a r m e r s  i n  t h e  Z n l ,  3 r d  and c o ~ i r o !  w s d i s  ikan 
; < ~ r % , i n c ! u d t d  i n  t h e  i n d 2 - - '  ~ v .  due! ques? :cnn& i res  coun;ed i n  T a b l e  
2 .  The c r u c i a l  p c i n !  i s  whsre  t h e  w e i g h t  o f  t h e  c c n c e r n s  c f  th.2 
~ e c ? L a  IS each  y e a r  l i e .  I n  t h e  c ~ n t r c . 1  w a d i s ,  w h i c h  r e p r e r i n :  
t i l e  un?ouc;hed p c p u l a t i o n  o f  t h e  p r o j e c t  zone,  :be conce rns  2TE: 
" ~ e e d c " ,  wh i ch  i n c l u d e s  a . )  l i v e  f e n c i n g ;  b . )  f r u l t  t r a e s ;  and 
c .  ! d l v e r s i f i c a t i c n  i n i o  money-mab. in  c r o p s ;  ' p~ impe"  , o r  sc.mt? 
. : c r t r o i  o f  u s t e r  p rocu remen t  and  f l e w  r a t e ;  and " p e s t i z l d e s U  : 
wi i : ,zh a r e  t h e  e a s i e s t  way ? s  i n c r e a s e  y i e l d .  I n  o i k r  words t h e  
c:.ncercs o f  un tauched  wadi  f a r m e r s  r e n z i n  essen t  i s l l y  Fsod ant! 
Wa fe r .  I n  3 r d  y e a r  w a d i s ,  w h i c h  j o l n e d  t h e  p r o j e c t  i n  1589, t h e  
c c n c e r n s  e r e  "seeds". ,  c r  msney-maLlng c r o p 5  end  l i v e  fen.;ing, 
n p u ~ ~ s " ,  i . e .  r e s o l v i n g  w a t e r  e x t r a c t i o n  prc.blen.,s u i t h  i m p r c v e d  
w e l l s  and mc?orpumps, and " p e s t i c i d e s "  o r  i n c r e a s i n g  y i e l d s  w i t k ,  
mlnfmuE z f i a r t .  C o n t r o l  and  y e a r  3 c l c s e l y  r esemb le  one ano ther ,  
b u t  f e w e r  yea r  3 f a r m e r s  wsnt  pumps because same have  a l r c a d y  
obtained t h t m ,  and  t h e y  a r e  s l i g h t l y  mare i n t e r e s t e d  l r  
j : . . ? e r s i f i c a t i a n  and money-meking i " 5 d s " i .  Year 2 f a rme rs - -  s;ve 
o f  uhsm have z l r e a d y  o k t a i n e d  Fumps s r  vho  have been a p p l f ; ~ g  
e g r c n c m i c  t e c h n i q u e - - a r e  i n t e r e s t e d  I n  getting pumps and i m p r s ~ i e d  
ue::r and  i n c r e e s i n g  t h e  amcju~! c f  l a n d  ( L n d )  t h e y  c a n  p r e p h r s  
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f o r  c u l t l ~ a t i o n  w l r h  motorpumps.  They c o n t l n u e  t~ be  c ~ f i c e r r ~ e d  
with t h e  a v a l l a b l i l t y  o f  seeas  and  i i . ~ e  i c n c l n g ,  uh:zh a r e  - e a j  
pr;'s:ems l n  t h e  a r e a .  They a r e  a1.o t r g r n n l n g  t s  be conce:ned 
w l t h  transporting t h e  p r ~ d ' u c e ' w h i c h  t h e y  e r e  g r o w l n g  i 7 1  

i n c r e a s i n g  q u a n t i t i e s  ( T r n s p t ) .  They a l s o  u o r r y  shout ~ b t a l n i n c ;  
m s r L e t i n p  c r e d i t s  ! " C r d t U )  f r c m  t h e  ' p r o j e c t  sc t h a t  ? h e y  c a n  s e l l  
t h e i r  prc.duce when p r i c e s  a r e  h i g h  7. I n  1 s t  y e a r  w e d i s ,  where 
some f a r n e r s  have been  i n v o l v e d  s i n c e  1987,  t h e  m s j c r  c o n c e r n s  
 ha,^€ e v o l v e d  l n t o :  

c  t r a n s p o r t  ~f t h e  p r o d u c e   the:^ a r e  g row ing ;  

o mar l .e t lng  c r e d l t s  t o  buy  af id s e l l  a t  opt imum p r l c e c ;  

c s e l l l n p  t h e i r  p r s t u c e  a t  d i s t a n t  m s r l e i z  u h e r e  prices 

a r e  h l g h e r  ( "Mk. t "  !. 

Li;r f c n c l n g  and S l b e r s l f : : a t l c n  l n t o  money.-nal:ns c r o p s  a r e  

? 
i Some f a r m e r s  w c u l d  a ! s ~  l l b e  t o  buy  p r c d u c c  f r o m  c t h c r  

v l i l a g e ~  whzn t h e  p r i c e s  a r e  l c w ,  stock. i t  a l o n p  w i t h  t h e i r  cur , ,  
a n d  t h e n  s e l l  when p r i c e s  a r e  high. A! p r c s e n t  t h e  g r o u p  p a y s  t h e  
g o i n g  marke t  p r i c e  f c r  p r o d u c e  a t  t h e  t i m e  when f a r m e r s  a r e  
f o r c e d  t o  s e l l  because  t h e y  need  c a s h ,  t h e n  i t  s e l l s  t h e  s t o r e d  
c r o p s  w h e ~  t h e  p r i c e s  r i s e .  The members g e t  t h e  c a s h  t h e y  need-- 
t h c , ~ c h  cnl:; what ?he:/ wou ld  p e t  if t h e y  s o l d  i t  on  t h e  r e g u l a r  
marke t - -when  t h e y  need  i t  and  t h e  difference b e t w ~ e n  :he price 

p a : d \ t h e  f a rme r  and t h e  p r i c e  a t  w h i c h  t h e  g roup  s e l l s  i t s  st;red 
stocl.. when t h e  p r i c e  has risen b e l o n g s  t o  t h e  g roup .  T h i s  p r o f l ?  
is s u ~ p o s e d  t c  e n a b l e  ?hen  t a  buy  t h e i r  p r o d u c e  a g a i n  n e x t  5eas;n .. 

i n  f n~ Eame u a y ,  a n d  ~f t h e  p r o f  i t s  a r e  g r e a t  enough t h e  gr.ztcp 
c a n  sP,are some o u t .  I n  t h i s  s c e n a r i o  t h e  i d i v i d u s l  f a r m e r  d c e j  
n o t  b e n e f i t ,  t h e  g r o u p  does ,  u n l e s s  t h e  p r o f i t s  a r e  o r e a t  enc i rgh 
f a r  a  d i v i d e n d .  b l e v e r t h e l e s s ,  t h e  i n d i v i d u a l  farriers uho  ha~,e 
c a r i i c i p a t e d  i n  t h e  p r o j r a n  a r e  e n t h u s i a s t i c  because  t k ~ )  
c z n z i d e r  t h a i  i t  b r i r g s  e a c h  c f  them c o n s i 2 e r a S l e  b e n e f i t s .  
E e c a u ~ e  t h e y  s e l l  t h e l r  p r o d u c e  f o r    tor age I n  t h e  v i i l a g e  the) .  
do  n o t  havwe t o  !ake i t  t o  m a r k e t  ( t h e  g r c u p  has ?c d e a l  w l i h  
t h a ?  p r o b l e m  when t h e  t i m e  comes t o  s e l l ) .  Thus the.; do n o  l o a r e  
days  s o l n g  t o  ma rke t  j u t  t o  g e t  c a s h  t~ l l v r  o n  arid ?hey  do  n ~ t  
ha.de t o  l o a d  and t r a s p o r t  tu1iz.y s a c k s .  More i m p o r t a n t l y ,  t h e y  dc 
n o t  have  t o  p a y  f o r  t r a n s p o r t a t i o n  i f  t h e y  do n o t  own a  b e a s t  s f  
b u r d t c .  S h i p p i n g  c n i o n s  b y  came l  c o s t s  abou t  1B90 CFA p e r  came l  
p e r  7 a t k . e t .  !?y v e h l c l e  t h e  c o s t  r u n s  f r o m  750-1583 CFA p e r  sac!., 
de;ending on  t h e  d i s t a ~ c e ,  w h i c h  dzes n c t  i n c l u d e  passage  f o r  t h s  
f a r ~ e r ,  b h i z h  r i i n s  250-500 CFS one way. The sa-",ing= o h  ? r a n s p c r t  
c o s ? ~  a l s c n e  a r e  thl;; v e r y  s t t r s c t i v w e  t c  t h e  f a r m e r s .  
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st;!l o f  interest, t u t  g r c w l n g  S e t t e r  q l ; a l l t y  p r c i z . ~ ~  a n d  e ~ c n  
getting o n  t .2  t h e  n s r : . e i  w i t h  e a r l y  o r  1a:e  ; ; i ;duriscj  . ; a r : ? : i ~ s  
1s  nGw a  c c . n c e r n ,  a s  :s l a n d  preparation wt-,ich 1s a c i n s t r a l n t  t ;  
u s i n g  t h e  m ~ i a r p u m p  t o  ~ t s  maAimum. Scme o f  t h c s s  : . i i t h  
m c t c r E u m p s  a r e  beginning ? o  w o r r y  a b c u ?  a s s u r i n g  a  z o c s l a n i  
s I J p 2 1 ~  c f  g a s  a n d  a b o u t  t h e  i n c e s s a n t  n e e d  t c  p r z v i d e  c a s h  t o  
p u r c h a s e  l i  ( " 6 a s W i ,  a f ew  a r e  c o n c e r n e d  a b o u t  s t o r a g e  facilities 
( " S t r g "  ) i n  t h e  v i l l a g e  f o r  t h e  p r o d u c e  t h e y  ? . r e  5 i o c l : i n g  fi;r - 
s a l e  a ?  h i g h e r  p r l c e s .  ~ h c - y  a r e  a l s o  c c j n s i d e r i n ~ ,  t h e  p r c5 l e f . i  .;f 
s t o r a ~ e  e', m e r t e t s  i W 5 t r g " ) ,  w h l c h  i e  r e a l l y  a n c t k i e r  a s p e c t .  o f  
t r a n s p o r t a t i o n  ! " T r n s p t "  i s i n c e  w l t h ; > u t  s t s r i p e  a t  n ~ r l . ~ . t s  t h e y  
mu=? t r a n s 2 a r t  an;, u n s a l i  p r c d u c e  t a c k  home.  r ? cce s s  t .2 p e s t : : i d c ~  
r e r a i z s  a c o n c e r n ,  t h c u ~ h  a  n i n t r  cne. A p h e n s m e n c n  s t t r i b u ? . a t ! e  
t o  t h e  f a s t  t h a t  15 t  y e a r  w a d i  f a r m e r s  h s v e  b e e n  q u e s t i c n ~ e d  
m o z t h i y  f c r  3 y e a r s  about  t h e i r  i n c c m e s ,  e x p t n s e s ,  i n p u t s ,  
y i e l d s ,  c t c .  1s t h e  l n t e r e s t  many e x p r e s s  1fi x a s t e r i n ~  i h e l r  
i n ; o r E  a n d  o u t l a y .  Ssme € ? . p r e s s  t h i s  a s  a  d e s i r e  f o r  t h e  m c z t h l y  
s u r v e y 5  c c n t i n u e ,  ~ t ! - ~ e r s  f o r  a c i g h t  s t h c . c l  :n b a s i c  f a r m  
n a n s g e e e n !  ard a c c o u n t i n g  ( " A c c n t  " ) .  

z j m p l i ,  l e : t . i n g  t.,ikai the:; p r s d u c e  ',.; i.:.cal ~ , s r ; , . ~ f ~  ~ ~ ~ 1 7 5  t . 2  

h , = - r Y =  :-. i!ie fsrrr,=rs' c r = a t e s t  c o n c e r n  h : q ~ : r  erzdu, :f  i o n  
. ."- -,.:Fr.>,...=s . T h e  , - a t ~ g g r y  j r z n ~ p ~ . r ! a ? i ~ n  i " ? r , - - L  3 2  L " ! .:.;ib5dfie~ ?LC 

d l f f e r e n ? .  p r c b l e m s .  Z E / 4 E  ! s t  y e a r  f a r n e r s  a r E  c c n r e r n ~ j  i i r t h  
g e t t ~ q g  s c x e  mescs t 3  t ~ a n s p o r t  t h s i r  p r o d u c e  t o  !,z,.:s! m s . r k e ? ~  t~ 
s e l i .  Mos t  l c c a !  ? . r a n s p a r :  i s  d o n e  e i t h e r  b y  d o n k s y  c -  came!, a n d  
s b m e t i m e s  b y  t h e  " o ~ - c z s i ~ n "  o f  a p a z s i n g  ~ e h i c l e  ~ h i . : i  3 2 3  b~ 
p s i d  t o  c a r r y  a l c e d  c r  p a s s e n g e r s .  15 f a r - n e r r  a r e  +!so 
b e g i n n i n g  t o  c o n s i d e r  f i n d i n g  ways  t o  t r a n s p c r t  t h e i r  p r a d u c ~  t a  - d l s i s n t  ms-k.et5 u h e r e  i ?  w i l l  s e l l  f o r  h i z h e r  F r i c e s .  i r h ~ : . p ; r t  
t c  c i s t a n ?  m a r k e t s  :c done e i t h e r  h y  caw?! o r  b~ ' a 5 : ; a s i a n W .  Z n ~  
. s I armers srf a1 sc. c c n c e r n e d  w i t h  g e t t i n g  t h e i r  : r z , ~ s  t o  !.:-cai 
n a r l . e t  s arid a l s o  t o  c i s t a r t  s p o t s   here pr:::cs a re  L e t t e r .  L . : r ~ l  
t r s n s p ~ r t  is o f  5reE.ter c o n t e r n  t h a n  i s  e c c e s s  t; 3 : 5 l a c ?  ; e n t e r j  
i Z E : 1 5  i n  t h c  1st y e a r ,  4 : 3  i n  ? h e  2 n d  y e a r , .  Gi ;en  ? b r  
d i  i f e r e n c e s  l n  d i s t a n c e  a n 2  t h e  m o r e  f r e q u e r , i  t r ; ~ :  t e  l;.:ai 
E s r k . e t . s ,  t r a n s p o r t  a n i m a l s  n a y  be a  m o r e  v i a b l e  e ~ ! u t  i o n  f o r  
l o z a l  m a r k e t s ,  a n d  v e h l c l e s  f o r  more  d i s t e n t  a n e s .  

E.  T i e  con. :erns of i h e  m a i t r ; t v  o f  u a d i  f a - m p r s  ? h e  77.2 I*:$- 
a r e a  r e m z i v  f o c d  a n d  w a t e r .  Oniv t h o s e  i n  !he f i r : . ?  a n d  : ~ . z c n d  
y e a r  hadie. f e w e r  e ? ~ e r  t h a n  thc  488 f a r m e r s  sc fa'- sided b.4 t he .  
g r o i e c ? .  n a v e  c r o w n  c z n c r l . r ~ c d  s t o u t  nar - l ,~ , t :nG.  T h e  wad i s .  ar;:. 
f a r n e r s  r e c r e a e n t e d  bv tb.e c o n t r o l  w a d i s  a n d  c c ~ t r ; ; l  f a r m e r s  f a r ,  
~ : t .  Tb1e ~reehter 
p a r t  o f  t h e  t r o l e c i  z c n e  has n a t  v e t  D r c f i t c d  f r c m  t h e  o r o i c ; t .  

I ?  i s  o i  c c n s i d e r z b l e  i m p o r t a n c e  t o  r r m e n t e r  t h a t  a l t h ~ ~ u p h  
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on!y Z farmers are llstea :n the control wadi as ccncerned iclth 
notor~umps and 5 in 1st year wadis, thai 2 represents 3 greater 
prcportion c f  farmers in the ccntrcl wadi than does S amcng the 
p i l ~ t s  and controls, ie more control wadi farmers are interested 
in mctorpumps then farmers in th,e 1st year ,dadis. Also the 
ccntrcl wadi (and tc some exient Znd and 3rd year wadis, which 
started out in the total populaticn of the project :one 
represented by the control wadi) represents a far greater number 
of wadi-farmers than do the 1st year wadis. Hence in 1990 mcre 
farvers in the prcject zone are llhely to be ccncerned with wafer 
s:,traction, fencing end gettinp enough food than are concern~d 
w l ? h  transport~ng hlgh value crops to Ndjamena i;r Mao or with 
getting scme training in farm management. 
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I V .  RECOMMENDATIONS 

:he Lake Farmer T r a i v i n g  F r c j e c t  as o r i c j i n a l l y  d e s i c ~ e d  u a ~  
t c  !as? 10 yea rs  and hbve t h r e e  2hsses .  A t  t h e  'segirning o f  each  
phase  r e s e a r c h  and t r i a l s  u o u l d  fin? t h e  most a p p r c c r ~ a t e  
s o l u t i ~ ~ n s  ? c  t h e  msjtr p rcb lems  f a r n e r s  f e z e d  i n  wad: a g r i c u l t u r e  
a t  t h a t  t i ~ e .  C u r i n g  t h e  r ~ m a ~ n d s r  o f  t h e  p r o j e c t  z n e  c b j ~ c t i . ~ e  
w o u l d  t e  t c  make t hese  solutions s e i f - s u s t e i n a b l e .  The 1 s t  ph3:e 
i s  a b c u t  t a  be comple ted ,  w i t h  perhaps  a0 e x t e r ~ c i ~ n  o f  s e v e r a l  

,,rie t h e  p r o b l e n s  uhich f a r ~ t r s  m c n : t , ~ .  T h i s  dccunent  h e l p s  t c  de ' .  
c . a c e  - a t  p r e s c n t  end wk,ich shou13 b e  t h e  s u b j e c t  a i  r e 5 s a r c h  aTdd 

tri61: t c  f l n d  t h e  Ses t  r e s p s n s e s .  

I t  i s  recommended t h a t  t h e  2nd phase o f  t h e  Lake  Farmer  
T r a i n i n g  P r o j e c t  c o n t i n u e  as  i s  b u t  w i t h  some m o d i f i c a t i o n s  
i n  emphasis. These changes i n  emphasls  a r e  i n  k e e p i n g  w i t h  
t h e  p rob lems t h a t  f a r m e r s  i n  t h e  p r o j e c t  zone f a c e  a t  
p r e s e n t .  

,o The emphasis o n  w a t e r  e x t r a c t i o n  s h o u l d  b e  reduced .  

o  The emphasis on motcrpumps,  agronomy and e x t e n s i o n  
s h o u l d  be  m a i n t a i n e d .  

o  The emphasis on  m a r k e t i n g  and commerc ia l  c r e d i t  s h o u l d  
b e  i n c r e z s e d .  

o  A women's component s h o u l d  be added. 

o A g r o f o r e s t r y  a c t i v i t i e s  s h o u l d  b e  m a i n t a i n e d .  

A .  Uhv r e d u c e d  emchasis c n  w s t e r  e x t r a c t i c n ?  

Fumps and w e l l s  h 6 v e  m ~ v t d ,  f o r  t h e  mcst  p a r t ,  bey.;::! 
t t ,e  r e s e a r c h  a n d  t r i a l  s tage .  6 p r o v e n   el! t e c h n o l o g y  has been 
devc!ope.+ =nd 3 Mato r~u rnp  C s o p e r a t i v e  e s i a b l i s h e l .  :iz:?* 
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e ~ : ! r a c i l c n  s t i l l  rema;r.s t h e  70:t pre:sinp p r o t i e n  f o r  m.;s: 
f a r n e r s  I n  :he ~ r o j e c r  zone. Flsw :ha! ;he p r o j e c t  h a s  d e z ~ l . ~ p e ~ i  6 

v l a t l e  model i! s h c u l c  b e  i rsed t o  h e l p  !he farmel-s i n  t h e  r e g i o n .  

One e x p e r t  i n  w e l l s  and  mctorpumps p r i m a r i l y  t c  o v e r s e e  
t h e  t r a i n i n g  c f  f a rmers  as t e c h n i c a l  delegste!;  f c r  additional 
u e i l  teams ar,d pump ma in tenance .  He can c o n t i n u e  t h e  deve lopment  
~f t h e  Mct;rpump Csope ra t  i v e ' s  spare p a r t s  caFaa i t  y and 
mar,sGeqent. He 5hcc; ld c o n t i n u e  t s  m o n i t s r  t h e  c ~ s t  e,nd 
s - ~ a ; i s b l ! l t y  G !  E f o r  mctGrptimps, s i n c e  r e c e n t  pcverfimen: 
c s n i r c l s  may r e d u c e  i t s  a v a l l a b l i i t y  and r a i s e  i t s  t o s t ;  s h o u i d  
t h e  s: t l ;st ion warran! k e  s h ~ u 1 3  pr.3pcse s teps  t o  r e s o l v e  p r o b i e m s  
w i t h  gas .  

The wate? e g r e r t  s h c u l d  30 f u r t h e r  r e s e a r c h  o n  t h e  r a t e  -, 
s f  w ~ t t r  2 p p ; l c a t i ~ n :  and  pumE speeds l n  o r d e r  t o  ~ p t i f i l = e  ?he  
c s s t s  o f  motcrpunp o p c r s t l o n  f a r  ?he  f s r n e r .  

E, Wkg m a i n t a i n  t h~ s m p h z s i a  cn acronoxy and m c t c ~ r o ~ m ~ s ?  

i. Agronomy 

The g r e a t e s t  n u 3 t a r  c f  f a r m e r s ,  b o t h  t h s s c  . a ! r ~ a d y  i n c l u d e d  
i r ,  t h e  p r o j e c t  and  t h c s e  o u t s i d e ,  c a n  c o n t i n u e  ? c  b z n e f i ?  f r am 
i '  c n ~ s s  t a o  a c t i . - i  t i e s .  !!stor~c;%p f j rner -s  need  t r a i c i n p  1.7 

~ c p r t > ? r i a t e  tee!-!nl~ues. Farmers  who a r e  s l r e a d  u s ~ c s  soiqe 
t ~ . z h c i q u e s  want t s  i e a r n  more; "SET ha; many s e c r e t s  we h a v e n ' t  
ye: l e a r n e d "  s e v e r a l  f a r m e r s  szid. Shadouf f s r m e r s  benefit 
f r om  new agronomic  t e c h n i q u e s  t o c ,  as many have l e a r n e d .  The. 
p r o j e c t  s h o u l d  c c n i i n u e  t o  overcome shadouf f a r n e r s '  f e a r  t h s t  
some new t e c h n i q u s s  a r e  o n l y  u ~ e f ~ l  w i t h  motorpump:.. The p r o j r c : t  
s h c u l d  c o n t i n u e  t s  p u z h  new t e c h ~ i q u c s  and d i v e r - s i  f icat ion f c ' r  
shacau f  f a rmers  beczuse r a i s i n g  t h e i r  income w i l l  i n c r e a z e  t h e i r  
s i a n d a r d  c f  l i v l n g  and  Ray h a s t e n  !he day when t h e y  c a n  b u y  3 

m c  t c r r u n p  . 

Con t i nued  emphasis  o n  agronomy i s  necessary  i f  f a r m e r s  a r e  
t o  add ress  t h e  commerc ia l  p r o b l e m s  which some b e g i i n n i n g  t o  f a c e .  
They need a d v i c e  on  e a r l y  and  l a t e  v a r i e t i e s ,  b e t t e r  q u a l i t y ,  
d i v e r s i f i c a t i o n ,  t r a n s p o r t a b i l i t y  o f  produce,  e t c .  

- 
the p r c j e c ?  ha: deve loped  a  mcdel f o r  v :eb le  ag rsnom lz  

t e c h n ~ ~ u e s  ana ~ u c c e s s f u l  e r t  e 3 s l o n .  This  ode: s h o o l e  be u s e l  
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T '  - f.;r f h ~  btnef:t o f  ?he  f a r x e r s  i n  t t , e  T ~ S ~ Q S .  ,r.= m ~ , < ~ ?  : 5  

s u . : c ~ s s f u !  i n  two wayn: 

1 - f a r - e r s  h a v e  a d o p t e d  n e u  techniques: 

2 - f a r v e r s  c a n  b e  t r a l n e d  a s  Technical 0 c l z ~ ; a t e s  ? c  c a n t ~ n u e  
e , . . t ens l an  a c t : v l t i e s  w l t h  o t h e r  f a r m e r s  I n  t h e l r  wadi: .  

P r o f e s s i o n a l  e x t e n s i o n  work  mus t  a l s o  r e p l a i n  p a r t  o f  t h e  
p r o j e c t  i n  o r d e r  f o r  a d e q u a t e  k n o w l e d g e  t o  b e  d i f f u s e d  o u t s i d e  
w a d i s  a l r e a d y  r e a c h e d  by  t h e  p r c j e c t .  B e c a u s e  o f  t h e  s e l f -  
contained n a t u r e  o f  e a c h  w a d i  f a r m i n g  a r e a  a n d  t h e  l i m i t s  o n  t h e  
? i m e  a  T e c h n i c a l  D e l e g a t e  c a n  d e v o t e  t o  t r a i n i n g  o t h e r  f e r m e r s  i t  
i s  i m p o r t a n t  f o r  p r o f e s s i o n a l  e x t e n s i o n  t o  c o n t i n u e  i f  t h e  

' p r o j e c t  i s  t o  r e a c h  y e t  more  f a r m e r s .  

A l t h c u g h  A g r i c u l t u r a l  T e c h ~ i C a !  Cc! rpa i?s  seen t o  h a ~ 9 e  
! e a r r < ~ ?  t b e i r  j ~ b s  S R ~  sf' a t i ~  tt c t l f f t i ~ e  t ~ r h n i ? u e ~  t h ~ : l r  
i r ~ a t  i s  l l m l t e r l  hy t h +  p h y . z l ~ a l  n a t u r e  s f  tl-,e ~ r ; ; e c t  Z O - , ~ .  

iln;?:: f s r y ~ r ~  1r1 n o n - p r c ~ j e s i  w a d i s  a i s c  h 2 . j ~  f i e i d s  :n 2 p r c , j c c :  
, , -  w e d i  :r i . i s l i  f r i e n d s  i n  ~t n ~ r  a p r ~ j z c t ,  ; j ~ d i s  t i le . ;  ;.:ill net E ~ E  

t h ~  FEU t e c h n i q u e s  i n  acticn. Th+ T e z h n : r e l  De:eg,!es st= a l c o  
2 v a l l a h l r  t o  shew a n d  e x p l s i n  i12 c t h e r  f e r x e r s  :n t h 5 i r  :.wn wadi  
b u t  w i l l  nc?  c c n e  i n t o  c c n t a c t  w i t h  and be a b l e  t o  s h o w  h l s  
I - -  , ~ , r : n l q u e s  t o  f a r i ~ e r s  f rom o t h e r  w a d i s ,  u n l e s s  t h e y  h a v e  come t a  

v l s i t  f o r  some c = r e m c n y  o r  o t h e r .  He w i l l  r u n  i n t o  n c n - p r c j e c t  
f a r m e r s  a t  n a r k e t  b u t  he  car!  c n i y  d i s z u s s ,  c o t  d s m c n s t r a t f ,  
a h e ! ~ + . e r  may i n t e r e s t  t h e m .  I t  w o u l d  be i d e a l i s t l r  ?.: ei;eci  - t e ~ h n i c a l  D e l e g z t e s  t c  t r a v ~ l  f r cm c n e  ? o n - p r o j e c t  u s d l  t a  
s n c t ! - , ~ r  t c  e . x t e n 5  new t e t h r : i ~ u e s :  ihe;., 2 r 5  f a i - n ~ r s  ~ . L I S ~  es rn i - , g  

iheirr l i v i n g  i r ~  t h e i r  i ~ a d i  f l ~ l d : ;  l e a r c l r l g  e n d  i e a c k 8 i z ;  13 !f,e.ir 
c:dn w a d i s  b e n e f i t s  b c t  h t h e  d e l s ~ e t e  a n d  h i s  n c i g h t , o u r r  wii h s i i t  

- ,  
c a c s i z ~  him t c o  much i n c u n v e n i r n c e . .  ~ u t  a s i . i n g   the^ t; s c t  2s 
p r c f  e s s i c n a l  e , - : i ~ n s i o r ?  wo;l:zrs u i t h c . u f  r e c c n p e n s i n g  ? L e a  
p r o f e s ~ i o n a l  e x t e n s i o n  w o r k e r s  i s  u n r e s 1 : s t l c .  

Apronomic  t r a i n i n g  s h o u l d  a l s o  b e  c o n t i n u e d  i n  c r d e r  t o  
c o n s c l i d a t e  g a i n s  a l r e a d y  made.  

T h e  e l e m e n t  o f  time s h o u l d  n o t  b e  f o r g o t t e n  In e . ; a l u s t i n g  
hc.:,~ p e r m b n e n t  t h e  c n a n g e  i n  f s r m e r s "  t r c h n i q c ; e s  h a s  i i e e n .  A s  ? h e  
p r ~ j e c t  e v a ! u a ? i a n  n o t e d ,  f s r m e r s  i n  t h e  1 s t  > . e a r  wadis hz,.,e 
a d s p t e d  more t e c h n i q u e s  t h a n  t h o s e  i n  l a t e r  wsdis. I n  ; a r t  ? h i :  
i s  b e c a u ~ e  ? h e  p r o j e c t  s t a f f  has hsd more t i a e  t c  i r , t ~ o d u c e  mcrs 
t e c b n l q u e s  t o  ! s t  y e E r  f a r m e r s .  I t  i s  p r o b a b l ~  t h s i  F z r ~ e r s  l n  
1 s t  y e a r  w a g l s  uho hbve had  !he chance t 2  appl .?  2 new ; echn iqbs :  
1 t h e  2 n d  a n d  3 r d  y e a r  w ; i !  c o n t i n u e  t o  u s e  t k a . 5 ~  
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t e r h n l q b e s .  E J ~  scme t=chn:ques were i n t r c d u c e d  t c  thenl ! s t e r  and  
the,  have  kLcd l e s s  t i m e  :s 5pprec:a:e an@ l e a r n  a k c d t  t h e n .  In 
2nd .  and  e s p e c i a l l y  3 r d  y e a r  wad l s  t h e  f a r m e r s  a r c  c n i y  t r g l n n l n g  
t s  see and  l e a r n  techniques which t h e  l r t  y e a r  wac;s show t h e y  
will p r o b a b l y  a d o p t .  g l v e n  t l ~ e .  The "learning c u r v e "  appear-s 
f a t , t r a b l e ;  ~ f  f a r m e r s  l n  mcre r e c e n t  wad l s  a r e  s h c h - ~  s n d  a d v l s e d  
~ n  t h e  same way as  t h e  f a r m e r s  l n  t h e  1 s t  y e a r  wad i s  have  been  
t h e y  w l l l  p r s b a b l y  a d o p t  more new t e c h n i q u e s .  T h l s  means 
c e n t  1nbed w c r l  by  Techn lca !  De!epates and  p r - c j ec !  e x ? e n s l i , n  

i i .  Motorpumps 

f o r e  f a rme rs  i n  t h e  p r c j . e c t  zcne ~ u a n t  t o  a c q u i r e  
mGtCrpUmps. The p r o j e c t  has shown t h a t  t h e  pumps: 

J i n c r e a s e  p r c d u c t i c n  b y  al!cw:zg mcre u a t s r  s p p l i c a t ; c n s  

o increase p r c d u t t l c n  k e c a u s t  mctorpum; f a r m e r s  
e.,per;msnt mcre f r e e l y  w i t h  new techniques 

o  i n c r e a s e  p r c d u c t i o n  b y  b r i ~ g l n p  p e c s l e  bazi.. l n t o  wad; 
a g r i c u l t u r e .  

o i n c r e a s e  p r o d u c t i o n  b y  allowing f a r m e r s  t c  exploit more 
s u r f a c e  a r e a  

\?I s u c c t s s f u l  way. t h e r e f z r e ,  t c  l n c r e a s e  src;d~.:t i c n  i s  t o  
c c n t i n u c  t c  h e l p  mc-e f a r m e r s  u s e  mztorpumps.  A t  Z r e s e n i  t h e i r  
a r e  two  c c n s t r a l q t s  on  i n c r e s s i n p  t h e  cumber o f  mot.crpGnss i~ t h e  
e r e a :  

1 .  t h e  a b i l i t y  o f  t h e  M r t o r p u ~ p  Grcup i c  p r o v i d ~  p u n p s .  

2. t h e  ntimber c f  f a r m e r s  who c a n  5 u s t j i f i  t h e  z a p i t a l  and 
operating c o s t s  o f  t h e  pumcs. 

I n  phase  2 t h e  p r o j e c t  s h o u l d  c o n t i n u e  t~ h e l p  ;he Mctorpump 
Group become a  sus ta l nab !e  i n s t i t u t i c n .  I t  s h o u l d  3150  c o n t i n u e  
t o  a i d  f a r m e r s  ge t  mctc rpumgs,  p e r h a p s  i n  p a r t  b y  i n c r e a s i n g  t h e  
aplc.unt o f  mcney i n  t h e  r e v o l v i  c g  Tuna. 
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Cne ac, r tncmi~ i  t o  c v e r c e e  t h e  t r a l n i n ~  and  ac? l ; r i : i e l s  
cf s o r z  ac , r l cu l tu ra l  technical d e l e g a t e s  i n  wad15 which j ~ l n  ?t ie 
p r o j e c t  I n  phase 2 .  He s h o u l d  a l s o  ove r5ee  t h e  t r a l n l n g  o f  mcre  
p r o j e c t  e x i e n s i . 3 n  w o r k e r s  s l n c e  t h e  p r e s e n t  wo rke r s  a r e  s l r e a c y  
s t r e t c h e d  t o  ? h e i r  l l m l t s .  They f e e l  t h e y  c a n  a d e q u a t e l y  c o v e r  2- - 
3 w a d i s ,  a t  a  maximum 4 .  He s h c u l d  i n t r o d u c e  s t 1 1 1  mcre  
~ n n c v a i i v e  t e c h n i q u e s  a n d  r e e m p h a s i z e  t h e i r  v a l u e  f o r  s h a d c u f  
f a r m e r s  as  w e i i  as f o r  motorpump f a r m e r s .  One o f  h l s  ( o r  t h e  
w a i e r  e x p e r t ' s - t h i s  needs ? o  b e  c l ~ a r i y  d e f l n e d )  m a j o r  a c t l v l t l e s  
5hou:d c c n i l n u e  t o  be s d v l s l n ~  and  s u p p o r i l n g  t h e  Motorpump 
C o o p e r a t i v e  so  t h a t  l t  c a n  be cox^ s e l f - s u s t a l n l n c .  The agronomist 
shcu13  a l s o  ma le  a m a j s r  e f f o r t  t o  l i e n t l f y  an  a p p r c p r i a t e  method  
f o r  e s s l e r  p r e p a r a t i o n  c i  wad i  f : e l d s  f o r  p l a n t i n g .  He s h o u l d  
u n d e r t a k e  c t n - s i t e  r e s e a r c h  I n  p r o j e c t  wad i s  on  a c p r c p r l a t e  
v a r l ~ t l e s  t c  p l a n t ,  t h e  o p t i m a l  mi.-: c f  c r o p s  t o  i r e c r e a s e  i n c s q e  
a n d  p r o d u c t i o n  w h i l e  ; r o s v ' i d l ~ g  s c s e  f c o d  security, a r j  e.,;eriment 
I J ~  t  k ex.t enc i lng g r o w l  n g  seescns  an3  l n t r c d u c l n g  ).tt more e x c t i c  
~ l a n i ~ .  Fermers  hav,e G e r t h ~ r  t h e  meens t o  ~ j e q t i f y  and  o b t a r n  
2i f :  , = ,  --6-4 c u l t i v . a r s  fo; t r i a l  nc; & r e  t h e y  b l l i i n g  t c  t s l e  t h e  

5 s ~ ~  ~ p t ; i n :  o f  r i ~ i ,  t i i e t  tk,e a ~ r ~ n c n i ~ t  ~ 1 1 1  s 1 n ~ ~  W O U ~ ~  

be a t  t h e  e,pense o f  i h e i r  cwn p r : ? u c i i s n .  

C .  bhv i n c r e a s e  cmphss l s  OF n a r l e f l ~ q  and  c c m m e r c l s i  credit? 

F a r n e r s  b e n e f i t t r n g  f r o m  ?he  p r o j e c i  a r e  becoming  
~ r , c ; r a s i n p l y  c o n c e r n e d  with p r > b l e m s  c f  t r e ~ s ~ o r t i n g  an;: 
n a r k ~ t i ~ g  + h e i r  p r o d u c e  an3 w i t h  J c n m e r c i a l  c r e d i t .  The p r o J ~ c t  
shougd  e n l a r g e  ?he  c o m m e r c l a i  c r s c r t  activities o f  t h e  p r o j e c t ,  
I t  s h o u l d  h l r e  someone t o  d e ~ . e l a p  a v i i b ! ?  model s f  zommercia!. 
a c t l v i t i e r  f o r  f a r m e r s  IF t h ~  r e ? € .  6 y  t h e  end  c f  t r . ~  2nd p h s s e  
o f  t h e  p r o j e c t  t h i s  p e r s o n  s h e u i d  f r a v  a c c s m p i i s h e d  what t h e  
p r o j e c t  d i d  I n  w a t e r  e x t r a c t i o n  a t  t h e  end  o f  t h e  1 s t  phase ,  l . e , ,  
spend  h i s  l n i i i a l  t i n e  r e s e a r c h i n g  t h e  .narC.e t ing  and  
t r a n s p c r t a t l o n  p r o b l e m s  t h e  f a r m e r s  f a c e  s n d  t h e  ways t h e y  
c u r r e n t  ! y  ccpe  i d 1  tir t i l e - ,  then d e v e I o p  and  t e s t  ii f ' f e r e n i  
a p p r c s c h e s  sc  t h a t  b y  t h e  ~ n d  c f  phase  2 he w l l l  h sve  d e v e l o p e d  a 

n o d e i  m a r k e t i n g  and c r e d l i  p ~ e g r ~ m  anti a p p i i e j  ~t w i t h  w i t h  1 s t  
y e a r  a n d  o t h e r  farmer:. 

The p r o j e c t  s h o u l d  work w i t h  l o c a l  me rchen t s  and  t r a d e r s ,  a s  
w e l l  a s  m e r c h a n i s  i n  m a j w  c o m m e r c i a l  c e n t e c s ,  so t h a t  t h e y  car,  
r e s p c n d  t o  t h e  m a r L e t i n g  a n d  p rocu remen t  needs o f  p r c j e c t  
f e r m e r s .  The Meterpump C o c p e r a t : ~ ~  hss  a i r e e d y  f o u n d , t h a t  i t  m e y  
b e  e a s i e r  t c  go t h r a u p h  me rchan t5  f c r  some b d s l n e s s  t h a n  t o  t a k e  
i t  upon  i t s e l f .  They and  t h e  m e r c h a n t s  s h c u l d  be Enccu raged  t c  
d e c l j t  w h i c h  activities e a c h  :an V G S ~  p r a c t i c a l l y  c a r r y  c u t  a n d  
work c u t  i h e  m o d a l i i l e s  a r d  c o n v e n t i o n s  be tween  them. Me rchan t s  
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car, elsc work wlth the Fr?J!?C? or cther commerc:ai gr;ups an such 
things as seed procaremen?. 

Personnel: 

One person with experience in commercial credit graups, 
marketing and transportation in both local and dlstant markets, 
a n d  in organiring marketing activities and groups. HE shculd work 
with the Hotorpump Cooperative and any other commercial groups 
wnizn spring up on developing vlable relations with merchants. He 
should also wcrk with merchants to help then seize the commercial 
ocpcttunities grcwing cut c f  developnents in agriculture and 
msrketing. He should discuss with farmers in variou5  adi is, with 
any Groups and with inierested merchants ho!~ they go about 
prr.ci;remerit and msrketlng, define with them the Froblens which 
need to be reEolved and then work with them to find soiuticns. He 
shouid wall. them t h r o u ~ h  :he sclutlons so they get e:xperierie 
doing i t  themselves. I f  an:; problems sriae he should help resolve 
them so that the pecple he :s training can contlriue cn thelr tun. 
5e  rhould consider whether ~t would e.fentually 5 u~eiu! io 
~rreeie a savings and credit ;nsiltu!ion. He shc.uld also cocslder. 
:n ccnjunction wlth ;he prc;ecr anzhrcpcioslst on e zhzrt-re-rn 
cc.nsu!tancy, the sddlsaclllt, .sf mtituai c ~ e d l t  proups cr other 
mesn. of guaranteeing loans. 

D. Uhv add emphssis tc wzmen's activities? 

A nunher of wc-en in ~ r o j e c t  wadis have ~ v l n c e d  an 
lri~rest in mamy-naking or iabnr-~avlng opportunities. The ,rid 
phase cf the pr:bject shccld 3 5  prep2red to hclp interested women 
igpleaent their promisi~g iceas. The project d ~ s i g n  should nct 
pre-define the sorts of activltirs the project will help vornen 
i n ~ l e m e n t ,  in other words not limit project intr!rvention solely 
to "sccizl development". or "commercial activities", or "health", 
'crafts", etc. The women who k4s.<.e shawn interest in working with 
*he prcject heve been psrticular!y fertile in coming up with 
i j e ~ s ;  their creaiivity should be used, not restricted. 

Supporting women's activities may require 
ptcportionately more ~nbestments by donors than other project 
ectivities since women are less able to maks initial investments 
or repay loans. Women in the project :cne do not have 6ny legal 
rlghts to revenue except what they are given as gifts, hence the;! 
have limited financial resources and no legal discretion over how 
h~asehcld income 1s spent. Coming up wlth large a m ~ u n t s  a? 
capltal to invest is for then almcst impssslb!e. Heiping uoKen 
with an initial investmen: shauld not bs cansidered SUFpcrting a n  - 

"u~susta:natle" activity. Uhile 1t is true, fer example, tt!ai 
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fius t i o n t  l n u s .  I n c r e a ~ l n g  ! k.e n l ~ m b e r  c f  f a r n e r j  a n d  ir,:ree: : n ~  
? h e  q u a n t l t i r s  !hey produce means t h a t  t h a  M o t ~ r g ~ n p  C c c ~ e r a i : v e  
n u ~ t  c c f i t l n u r  i z .  be s u p p a r t e d  ~ l n c e  l t  i s  nc t  ye! s t r c f i p  e n r u g h  
? c  s t a n d  on i t s  J U G .  

Fo r  a l l  t h e s e  r e a s o n s  1 ?  1 s  ~ m p o s s l h ! r  t 3  e n v l s a g e  marCetlr tg 
and  commercial  a c t l v i t l e s  s u c c e e d l n p  I n  t h e  Lske F a r n e r  T r a l n l n g  
P r o j e c t  =one  wl thcu t  tbbe p r o j e c t  c o n t i n u i n g  many o f  t h e  
a c t : v i t l e s  ~ t  s!readr has underway.  

4 .  A s p e c t s  of t h e  o r i g i n a l  p r o j e c t  which have been  p a r t i c u l a r l y  
e f f e c t i v e  shou ld  be r e t a i n e d  i n  t h e  n e x t  phase .  Many f a r m e r s  
were  p r o f u s e  i n  t h e i r  p r a i s e s  a n d  a p p r e c i a t e d  how t h e  
p r o j e c t  was des igned .  

s C c n d u s t i n s  i r l a i s ,  d r n ~ n s t r a t i c r s  and t r a i n i n &  -2 
p r o ! e c t  wed:. A l l  f a r m e r s  c ~ u l d  s e e  j s c c e  f s r  
themselves  t h e  r e s ~ l t s  of  d i f f 4 r e r i t  a ; t i ; l ? i e c .  C C *  , ken 
th2y  had j u s t :  f : ? t l e  c r i t i c i s m s  w h i . ~ h  h e l p e l  t h e  
a g r o n ~ m i s t .  impro'*'e tk,? techniques. Train:ng ifi tb.2 wadi 
r a t h ~ r  t t iar,  on a  : ra :n ing  farm c r  d e n ~ ~ n s t r e t i c n  p l o t  
gave  t h e  f s rmer s  hands-on e x p e r i e n c e .  

c F r e e  c h o i c e  ky t h e  f a r m e r  c f  w h ~ t  techr ; iques  t c  t r y  c,r 
re;.=;:. Frevia i i s  i n t e r v e n t i o n s  i n  ;RE : , : ad i s  tlbd f c r c e d  
f a r m e r s  t o  abandcr: ! h e i r  own farx:fig a c t i v i t i e s  a n d  

\ edcp t  t h e  p r c ~ o s c z  z p r : c u l t u r a l  c h a n ~ c : .  Once f e . r m e r s  
found t h ~ y  were f r e e  ic d e c l d e  w h a t  ri:::,s t o  tak.e w i t h  
t h i s  p r s j e c !  t h e y  kecam? l e s s  a d v e r s e .  

c, A " t e c h n i c s 1  rac! . .ageU i n  w h i c h  no: a!: t e chn iq i r e s  must 
be a d s p t e s  o r  e l s e  a l l  f a i l .  Motorpump f a r ~ e r s  c a n  
i n s r s e s e  t t i c i r  y i e l d  w i i h ~ u t  n e c e s n s r l i j  a d o p t i n g  a!i 
nelj sc,ronoi.llc t e c k r ~ ; q u e c ;  shadotif i g rn ,=~ - :  S B ~  I X G ~ O . , C !  

t h e i r  ou tpu t  t i i t hau f  u s i n g  a motorpun:?. Fer rners  c s n  

ct,ar;ge sicwiy, taL.e f e w e r  r1 s l . s  acd  ai icpt  ts-zhniqiree. 
when t h e y  have seen  t h e i r  a d v a n t a g a s .  

c. T r i ~ s  t c  c t h e r  weziis and  o t h e r  p l a c e s .  F c r  t h e  f a r ~ i r s  
"seeing w a s  b e l i e v i n g "  and h e a r i n g  tiow t e c h ~ i q u e s  
workld "frem t h e  h o r s e ' s  mouth" ~ ~ > ~ ~ : F z E G  msny f a r m e r s  
t o  t ~ i : e  r l s l : . ~ .  
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5. The p r o j e c t  s h o u l d  c o l l a b o r a t e  w i t h  t h e  Hotorpump Group  i n  
r e s o l v i n g  a  number o f  d i f f i c u l t i e s  t h e  g r o u p  is 
e n c o u n t e r i n g .  

i. C r e d i t  repayments :  

a. When f a rme rs  g l v e  money t o  pay  p a r t  o f  t h e i r  c r e d l l  
t h e y  s h o u l d  r e c e l v e  a  r e c e l p t .  They  w l l l  t k u ~  ha.e p r o c f  t h a t  
t h e y  have  hanaed o v e r  money and  t h e  p e r s 6 ~ n  w h ~  re :e l ved  l t  w i l l  
be  l e s s  t e m p t e d  t c  use  t h e  money f o r  h l m s e l f  s i n c e  he w i i l  h a . ~ e  
is p r o d u c e  t h e  money r e p r e s e n t e d  b y  r e c f l p t s  p l v e n .  A s l v p l e  
a c c o u n i l n g  and  r e c e l p t s  sys tem s h o u l d  b e  d e v e l o p e d  f c r  thee 
t r e a s u r e r s  aqd  f a r m e r s  i n f o r m e d  t h a t  i h e y  s h o u l d  hand  c,ger n c n e y  
o n l y  t o  t h o ~ e  who c a n  g l v e  them r e c e l p t s .  

b .  A t r l m e s t r i a l  m e e t i n g  o f  t h e  T r e a s u r e r s  o f  N c i o r p u z p  
C o c p z r a t i v e  s h t i l i d  be ~ c h e d u l e ' d  f o r  ma rke t  da): a t  D l b i n l n c : h l ,  
and p e r h a p s  N g a u r l .  On t h e s e  days  f a r m e r s  c a n  go t o  marCet s c d  - 
maCe t h e l r  c r e d l t  p a y n e n t s  a t  t h e  Sam? t i n e .  1 h 1 ~  ;dl11 ~ c t  ar .zund 
t h e  difficulty, ccmmon i n  many i r r l g a t i c ~  p r c j e c t s ,  u h i c t  
t r e a s u r e r s  have o f  g o i n g  a r o u n d  t o  member's horces t o  c o i i e c t  e n d  
o f  mewber 's  h a v i n g  t o  t r a v e l  t o  t h e  T r e a s u r e r ' s  v l l ! a g e  i n  o r d e r  
t o  pay .  E v e r y c n e  has b u s i n e s s  he c a n  conduc t  a t  t h e  l c c a l  m a r k e t .  

c .  To r e d u c e  t h e  chances  f a r m e r s  u l l l  be u n a b l e  io make 
t h e i r  c r e d l t  payments t h e  d a t e s  f o r  repayment  o f  f i l t u r e  punp  
s a l e s  s h o u l d  be changed.  F i s i n g   farmer^' r e p a y n ~ n t  s c h e z ~ i e s  l n  . 
t e r m s  o f  t h e  b e z t  t i m e  f o r  s e l l l n s  p r o d u c e  a t  h i g h  p r i c e s  r a i h e r  
t h a n \  I n  t e r m s  o f  f s r m l n g  sesson:, 8 %  a t  p r e s e n t ,  s h a ~ l d  maCe i t  
e a s l e r  f c r  t h e  f a r m e r s  t o  p a y .  The rep,iyfment d a t e s  f ~ r  
c u t s t s n d i n g  c r e d l t s  s h o u l d  r e m l i n  a s  t h e y  a r e  i n  o r d e r  to a v o l o  
c o n s t a n t  maqouve r l ng  t o  p u t  o f f  psyments .  The b e s t  d s t c s  t o  
s c h e d ~ l e  repayment  wou ld  be :  

s Ju !y /Augus t ,  when f a r m e r s  can se!! h h e l r  g s a t s  a t  g o ~ ~ d  
p r i c e s  and  have h a r v e s t e d  some gumbo: 

5 November, uhen  t h e  p r i c e  o f  o n l o n s  i s  high; 

G M a r c h / A p r i l ,  a f t e r  t h e  c o l d  season w h i c h  i s  t h e  primary 

seasan f o r  wadi  exploitation. 

3. The c r e d i t  payments c o u l d  a l s o  be  ~ t a g g e r e d  :n s i z e .  
The p o s t - h a t  season/  e a r l y  r a i n y  sezson  payment has  t e e n  t h e  
h a r d e s t  fr- f a r n e r s  t o  n ~ k . e  hccause  this 1s  t h e  l i a s t  p r o d u c t l ; ~  
t l m e  o f  y e a r  f o r  wad i  a g r i c u l t u r e .  Pe rhaps  t h e  r a l n b  season  
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paymen:  s h r , v l d  be r c d ~ c e d  i n  size snd t h e  d i f f e r e n c e  addec !  t.5 t h e  
o t h e r  t w c  p a y m e n t s .  

e .  T i e  K s t o r p u m p  G r o u p  s h s u l d  b e  u r p e d  ?a r e s i s t  t h e  
r e c o n n e n d a t  i c n  o f  s o n e  o f  i t s  n e m t e r s  ? h a t  c r e d i t  r e p a y m e n t s  b e  
s c h e d u l e d  c n l y  t w i c e  a y e a r .  I t  i s  a l r e a d y  d i f f i c u l t  f o r  f a r m e r s  
t o  g e t  t o g e t h e r  t h e  l a r g e  sums  f o r  t h r e e  paymer i t s  a y e a r  r;l!hcl;t  
s p e n d i n g  some  o f  i t  f o r  o t h e r  n e e d s ;  s a v i n g  money 1;ng e n o u g h  t c  
r e a c h  t h e  n e x t  p a y m e n t  d a t e  w i l l  be e v c n  h a r d e r  w i t h  c n l y  t w o  
p a y m e n t s .  A d o p t i n g  p a y n e n t  ilatss l l n l e d  ? G  s a l e s  r a t h e r  i h a n  
h a r v e s t s  ( s e e  a b o v e )  s h o u l d  r e d u c e  t h e  demand t o  g o  t o  t w o  
p s y n e n t s  p e r  y e a r .  

f .  The  No to rpump  G r ~ u p  s h o u l d  r es i s t  s u g j e s t i c n s  b y  i t i  
m e m b ~ r s  t h a t  p a y m e n t s  i n  k i n d  s h o u l d  b e  a c c e p t e d .  M e s b e r s  a y e  
t e m p t e d  b y  i n - k i n d  p d y m e n t s  s i n c e  t h e y  n e e d  not .  w o r r y  s b o u t  
t r a n s p o r t i n g  i h e  p r o d u c e  f a r  s a l e  a t  t h e  mark.et  e n d  t h ~ y  h o ~ e  
t h a t  t h e  Erc 'up  u i l l  h o l d  t h e  p r c d u c e  t a c k  f s r  th i s  f a r m e r  u c t i l  1: 

c a n  be js!d a t  e h i g h  p r l c e ,  r c d u c l n p  t h e  amoun t  t h e  f 5 . r r t c r  ? u r t  

s e l l  io p a y  h i s  d e b t .  U n t l l  t r a n s p o r t a t i o n  problems a r e  z a s ~ d  ?he  
6 r c u p  s h o u l d  n c t  b e  s a d d l e d  w i t 5  t h e  p r o b l e m  o f  g e t t i r ! g  p r c d ~ , c z  
t o  mirk.et i n  o r d e r  t o  g + t  t h e  cash  i t  i s  d u e ;  l e t  t h e  : ? d l v l a u a i  
f a r m e r  h a n d l e  t h e  p r o b l ~ m  h l m s e l f .  Nor s h o u i d  be Gr;up  ha^^ ?; 
4 L a b e  - t h e  r i s k s  c f  s t o c k i n g  p r ~ d ~ i c e  a n d  c h o o s i n g  t h e  m c m ~ n t  ts  

s e i i .  I f  t h e  d a t e s  f o r  c r e d i t  r e p e y m e n t s  a r e  s c h e d u l e d  a c c o r d i n g  
t c  o p t i m a l  m a r k e t i n p  times ( s e e  i i i )  f a r m e r s  u i i l  h a v e  l e s s  
r e a s o n  t c  a r g u e  f o r  i n - k i n d  p a y m e n t s .  

i i .  R e d u c e  t h e  Moto rpump  G r o u p  u o r L l o a d .  

T h e  p r o j s c t  n e e d s  ?c. wcr i ;  w i t h  t h e  g r c ~ u p  t o  r t? i ; ce  a n d  
s l n p $ i f y  a s  x u c h  a s  p c s s i b ! ;  t h e  wc rk  l o a d  o f  t h e  ? ! c ~ ? ~ ~ u ; Y , G  

E s a r d .  The  B e a r d  n e n a e r s  a r e  u o r k i n g  s o  much o n  g r o u p  Saslness 
t h a t  s o m e  a r e  b e g i n n i n g  t o  s u f f e r  e c o n o m i c a l l y .  C e r t s l r ,  a-:t:ons 
c a n  b e  t a k e n  t o  r e d u c e  t h e i r  c;ork Icad ( s e e  r ecomi . r enda t l c ; n s  5 1 k. 
9 f  , a n d  6 ,  a s  a d d i t i o n a l  w a y s  t o  r e d u c e  t h e  w o r k l o a d ! .  F i e g u l a r  
m o n t h l y ,  o r  b i - m o n t h l y  m e e t i n g  o f  t h e  Mc to rpump  E o a r d  s h o t i l d  b e  
s c h e d u i e d  o n  mar!:..et d a y s  a t  D i b i n i n c h i ,  a n d  p e r h a p s  N g o ~ r i .  B o a ~ d  
m e m k e r s  c a n  meet a n d  t h e n  d o  t h e i r  7 1 a r C e t  i n g ;  s in ( :?  B o a r d  - e m b e r ?  
e l r e s a y  s o  t o  m a r k e t  u n d e r  ' h e i r  own s t e a m  t o  b u y  t n c  sell, 
s c h e d u l i n g  m e e t l n g s  f o r  marl : .e i  d a y s  w i l l  m i n i n i : ~  t k , e  
i n c c n v e n l e n z e .  A t  p r e s e n t  t h e  E o a r d  h a s  t r o u b l e  m e e i i n g  s n d  1s 
u s u a l l y  d e p e n d e n t  o n  O R 1  t r a n s p o r t a t i o n .  

i i i .  T h e  p r o j e c t  s h c u l d  r e d u c e  t h e  c h a r , c e s  c i  f a c t i o n s  
d e v e l c p i n g  w i t h i n  t h e  R o t o r p u m ~  G r c u p .  

The  well t e a m  w i t h i n  t h e  G r o u p  i s  t o r n  b e t w e e n  b e i n g  
n s i ~ h ~ o u r l y  a n d  n t n - p r o f i t  a n d  e a r n l n g  a h a t  t h e  mcrCet  w i l l  b e a -  
e s  p r o f s s s i c n a l  well d i g g e r s .  T h e  g r s j e c t  s h o u l d  t r a i n  o t h e r  w e l l  
?earns i n  d i g g i n g  a n d  i n  s i m p l e  ~ ~ a n a p e m e n t  p r o c e d u r e s  ( u s i n g  
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Arabic, symtols, f o r m  letter:, etc.: t c  introduce cc.mpetiticn t~ 
the srea, thus l~ssenlng ~ n e  impact e i  a pcsslb!e feci;r,nsl spllt 
t o  the grcup. The prcject should also help develcpe re!atrcfishlps 
wlth merchants uho are eyprrienced In piaclng and flillng orders 
and can take cn some cf the manageme~t burden at present b c r n  by 
the well team; thl5 will allow a uell team ~11th less llierate 
merbers to be functional. 

6. The project should advise the Motorpump Group to confine its 
activities as much as possible to motorpump procurement and 
servicing and well improvement 10. 

The Group should reslst getting lnvolrcd ln comrnerclal 
credlts, msrketlng, gas purchases, and s~ forth. It msy bs 
tempted b y  these opportunltles to lntrease t h e  amsunt of rnccei in 
1:s account, but eiperlences cf lrrlgat~on groups around the - 
world show that the grobps worL best when they confin* thernsel~es 
to 1rrlgat:on. UShIG's sdvlce In +hi. matter u65 "rlsht on". 

7 .  Farmers earning 150,000 or more in annual agricultural 
income should be eligible for motorpump credits. The number 
of farmers eligible for pumps should not determine the speed 
at which pumps are distributed. This speed :should depend on: 

a. the capacity of the area to absorb motorpumps and 
motorpump produce; and 

\ b. the amount of credit, purchasing and repair the. 
Rotorpump Group can handle. 

It is interesting t ha t  mu1t:pie anaiyses indicate t h e  
figurt 150,000 CFA is a sound Gne for deiinlnj who is 
credliworthy. Unfortunately ~t will be difficult to &:e rm ine  
farmer's agricultural income t o  prove credltwsrthiness. The 
'moda!lties" rec~nomic surveys, "conmiasion de ,constet.", etc.1 
for determining a farmer's credituarthincss may involks direct 
measure5 of income er other, indirect me6sures  ill have to be 
decided on. What measures are used uill depend on the design of 

i a  The exception to this is when the activities involve 
procuring machines and servicing by mechanics, activities with 
which the Group already has experience. Such an activity might ije 
!tie purchase cf rotctil!ers. The rototiller f ~ n d  shou!d b e  a 
separate fund from the motorpump one though i t  would be handled 
by the same organization. 
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t h e  n e ~ t  pr,:jec t phase ! !he cvers lg ! i t  C a L a c l t ; ~  G F r c j i ? c t  
p e r 5 o n n e l  2nd t h s  number o f  e x t e n s i o n  wo r l . e r s  and t h e  p l a r , ~  f a r  
d e v ~ i c p i n g  t h e  Mstorpump Grcup 's  c j p a c l t i e s  ) .  

Farmers  uho a r e  c r e d i t - w a r t h j  can  i n i c r i b e  themsel..,es c n  
t h e  w a i i l n g  ! l s t .  The a c t u a l  number c f  pump. w h i c h  e r e  a v a l l a t l e  
s h o u i d  n o t  o n l y  eepend on  t h e  number s f  r e q u e s t s  b u t  a l s c  on  t h e  
number c f  mechanics and spare  p a r t s  ava: lab l i . ,  t h e  r e p a y n e n t  
r e c o r d  o f  p r e v l o u s  l o a n s  end t h e  ability a f  f a rmers  t o  s e l l  their 
wsd l  p roduce .  

8. The downpayment o n  a  motorpump s h o u l d  be  r e d u c e d  f o r  f u t u r e  
p u r c h a s e r s  o f  pumps i n  o r d e r  t o  make i t  a v a i l a b l e  t o  more 
f a r m e r s  . 
;he dowrpayment ,  r a t h e r  t h a n  t h e  s ~ = e  o f  t h e  c r e d i t  

p a y ~ ~ n t s ,  seems t o  b e  t h e  m a j o r  h u r d l e  C~ep;ng  f e r m ~ r s  f r s ?  
p u r z  t ! ~ s i r g  mctcrpumps.  ?educ ing  t h e  dcunpaymant w c u l j  e s a ~ l e  nor-? 
c + O r z ~ r :  - tt a c q i i l r e  pumps. ?lcney c c u l d  b e  sdded a t  ari c o p a r t u n ~  

mcmer,i t o  be 3ecim:ed t h e  F r c j e c t  and  K s i a r ~ v r n o  s r c u e  To 
i n c r e a s e  t h e  ?l;tcrp:~mp Group 's  r e v o i v i n s  f ond  sc  t h a t  nc>re pumi>j 
can  b e  purctiesed and  t h e  ;n i t . :a l  downpayfiefit r e q u i r 5 4  f rom zcme 

o r  si! f a rme rs  tie r educed .  The gas r e q u i r e m e n t  s h o u l d  be  
r e t a i n e d  s i n c e  t h e  f u e l  i s  n e c e s s a r y  t o  r u n  t h e  pump a n d  f a r m e r s  
s h o u l d  deve lope  t h e  i d e a  o f  k e e p i n g  a s t o c k  on  hand. Tke amcLiint 
b y  w h i c h  t h e  dcwnpaymer~: i s  r e d u c e d  c a n  b e  s q u a l l y  6 :v ided  among 
t h e  : r ed i t .  psyments;  t h i s  w i l l  n o t  l n c r e s s e  t h e  q u a r t e r l y  
p a y ~ ~ n t s  b y  much. The p r e c i s e  dec rease  a n d  i h i  c o n d i t i o n s  w h i c h  
the  'armer must meet s h o u l d  b e  :.uch t h a t  c ~ l y  f a r m + r s  u i i k  
i n c o r e s  o f  159,$@@ o r  more CFf i i year  f r om E g r l c u l t t i r s !  i n c o i c i  , 

w i l k l  b e  e l i g i b l e .  The decrease  and  c a n d i t l o n s  w i l l  bs l e ? e r ~ i f i e d  
b y  t k ! ~  d e s i g n  c i  t h e  n e x i  p r o j e c t  phase .  Members a f  t h e  Mo to rpuxp  
Group have sugges ted  a  "commis ien  de c o n s t a t "  t h r o u g h  wh i ch  ? h e  
?lotc~rpurnp Greup c a n  obse rve  t h e  Q u a l i t y  end  U S  o f  t h e  
f i e 1 2 5  t h e  f a r m e r  i s  a l r e a d y  e x p l o i t l n g  and  6 s \  f o r  c h a r a c t e r  
r e f e r e n c e s  I n  t h e  f a r m e r ' s  v i l l e g e ,  t h e n  v c t e  on whe the r  he :s a 
pood c r e d i t  r l s k .  I f  t h i s  commission i s  d e c i d e d  on t h s  
c h a r e c t e r i s t i c s  o f  f i e l d s  o f  f a r m e r s  who e a r n  1S0.280+ CFr i Iyesr  
shcu!d b e  o u t l i n e d  a n d  u s e d  as p u i d e I l n i s .  Farmers a i s ~  t n c u g h t  
t h a t  t h e  p r o j e c t  c o u l d  c a r r y  o u t  s ~ v e r a i  mc,nt h ' s  economic su rveys  
o f  t h e  f a r m e r s .  W h ~ c h  c s u r s e  1s f u l l o w c d  depends on  t h e  p r o j e c t ' s  
manpower r e s o u r c e s  and  how q u i c k l y  t h s  Motvrpump Grc,ups p r ~ b l e m s  
w i t h  t r a v e l i n g  and  m e e t i n g  a r e  r e s s i v e d .  Ecanomi t  . su r .~eys  w i l l  
demsnd wcrk f r om t h e  l c c a l  ProJeC? s t a f f  and  e x t e n s i o n  wor,.ers 
wheress a  commiss ion  wou ld  denand t i m e  and  t r a v e l  f r o m  members o f  
t h e  Notorpump g r c u p  , who a r e  a l r e a d y  overwcr l ied .  Perhsps  i he? 
p r s j e c t ' s  economic s u r v e i l l a n c e  c c u l d  b e  phased i n t o  a  commiss ion  
a s  mzrs  and mcre o f  t h e  transportation and l o ~ i s t l c s l  p r cb iems  o f  
t h e  P l c t c r ~ u v ~ p  Grcup a r e  r e s o l v e d .  

I n  s i i m ,  s o n t  s o r t  o f  downpayment s h o u l d  be r e t s i n e d  and 
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other .zrlteria added to treed out bad credlt rlsi s. 

5 .  It is possible that income-earners between 60-149,000 are. 
capable of purchasinp pumps on credit i f  the price of the 
pump were lower or the down payment less, but other 
conditions would have to be stricter since they are - less 
creditworthy. Farmers in this income category are 30% of the 
sample population. Although this is large e part o f  the 
population, the anthropologist .recommends that it not be 
directly targeted in the next phase of the :project. 

Dealing with this part of the populaticn increa5es the ris!..s 
of losinp money from the revalvlng fund and the time spent on 
~upervision far strict conditions would be bet-:er spent c.n the - 
half c f  the population which is a gocd credit. risk. ~ h l s  part of 
the population cculd be targeted at a later date. 

10. The existing revolving motorpump credit fund should either 
be increased at an appropriate time or a supplemental 
revolving fund could be established which is open to present 
owners of motorpumps who need to replace them. 

Once the motorpumpj already distributed get near the end of 
their life expeztancy the question of replacing them will became 
crucial. In previous discussions the members of the Notorpump 
8rzup- t,ave stoutly resis;ed the auggesticn that they p s y  
~m;rti=ation of their pumps. iIn a discusnisn the project 
anthbopolc.pist had in June 1998 ~;ith a rloi:c.rpump ohnet- a t  
As~sn!:.adarl, not only did the owner not faint at the thoupht of 
amcsr?izing the punp but he actmlly said that he wcuid agree ts , 

adding an additional credit payment fcr amorilzsticn. The subjeci 
thus bears being rediscbssed with the Group.) All members cf the 
Mctarpump Group with whom the anthropologisi c(;nsulted firmly 
stated that a member had t c  go to the bottom of the list and Walt 
his turn for funds tc? become available, even it' he alreadyhad 
crcps under culiivation wlth a motsrpump whick, was beyond repair. 
These farmers were, of course, resp~ndlng to a theor~tical 
diazu~sian and not watching their zrops wilt. Increasing the 
sire of the mctorpump fund would mean that more pumps could be 
purchased and farmers would not have to wait as long. A better 
alternative, unless it creates en administrative nl~htmare, ac.uld 
he to establish a second revolving fund to which farmers who have 
already purchased a pump through the group wculd have access. 
They wculd then go onto a separateuaiting llst which would bcth 
speed their getting a replacement punp and keep f r ~ m  
ccnpeting with farmers waiting to get their first pumps. 
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1 1 .  A m a j o r  c o n s t r a i n t  t o  t h e  expans ion  o f  p r o j e c t  impact  i s  
many fa rmers '  l a c k  o f  a c c u r a t e  i n f o r m a t i o n  about  t h e  
p r o j e c t .  An e f f o r t  t o  i n f o r m  l o c a l  a u t h o r i t i e s  and 
t r . a d i t i o n a 1  l e a d e r s  about  how t h e  p r o j e c t  wor-ks needs t o  be 
made. An e x t e n s i o n  worke r  c o u l d  be ' tasked '  w i t h  m e e t i n g  
w i t h  l o c a l  a u t h o r i t i e s  and w i t h  fa rmers  i n  n o n - p r o j e c t  wad is  
t o  i n f o r m  them about  t h e  p r o j e c t  d u r i n g  t h e  r a i n y  season,  
wh ich  i s  an o f f  t i m e  f o r  t h e  e x t e n s i o n  workers .  

Scme fa rmers  i n  t h e  =on€ dc n e t  kncw t h a t  a Motorpump Group 
he5 been f ~ r m e d .  P4or do they  a ! i  know t h e  terms sc whlch  t h e  
p r o J e c t  w i l l  u n d e r t a k e  t o  t r a l n  wadi fa rmers .  Ths 
mlsunder:'.anding on t h e  pa r !  o f  some u a d i  c h i e f s  an3 :he lp  
s u b ~ e c t s  t h a t  OST w i l l  o b l l g e  them ? c  stcdp g row ing  t h e l r  v s u e l  
c r o p s  f o r  t h e i r  c,wn use and l n s t s a d  t; Grow p r o j e c t  rrc;mr,end~d 
c r o p s  i;r s a l e  t o  i h e  p r c j e c !  has e1sc 1 im: ied  f s r r i e r s '  
~ i l l l n g n e s s  t o  become i n v c ! . ~ e d  i n  t h e  p r o j e c t .  I f  !ocs1 
P , d m i n ~ s i r e t . i v e  Q f f l c i a i s ,  Cantcn  C h l ~ f s  and l c c a !  v l l i e g ~  e n 3  
wad1 c h f e f s  were ' ~ n f o r m e d  o f  hcw uzd:s and fa rmers  can a b i -  ~cifi 

mctcrpumbs o r  be i n c l u d e d  i n  t h e  p r o j e c t  t h ~ y  c ~ u i d  s c t  ~s an 
i n f o r x e t i G n  chanf ie l  t c  t h e  fa rmers  who ccme t o  them t o  i n q u i r z  
how t o  be i ~ c l u d e d  I n  t h e  p r c j ~ s t  G r  who r e p o r ?  t h a t  t h e y  f e a r  
j o l n i n g  t h e  p r ~ j e c t .  SODELAC has no t  been a b l e  i c  d i f f u s e  
i n i o r m a t i c n  t o  t h e  e x t e n t  necessa ry .  The p r o j e c t  s h o u l d  a l s o  
make an  e f f o r t  t o  c l a r i f y  t h e  f a c t  t h a t  t h e  commerc ia l  c r e d i t  
f u n d  ( a n d  any o t h e r  c r e d l t  g roups  t o  be r s t a t l i s h e d  i n  t h e  
f ~ t u r e !  i s  t inre!s?ed t o  t h e  Motorpiimp 6rcpup s i n c e  f s r m e r s  zi-e 
ccn fused  about  whc p r a v i d e s  t h e  d i f  feren?.  c r c d l  t 5 s n j  on  what 
te rms.  

\ 

12. The p r o j e c t  s h o u l d  i n v e s t i g a t e  s e t t i n g  up a  number ~f 
d i f f e r e n t  k i n d s  o f  c r e d i t ,  e i t h e r  w i th  coopel-at i v e s  o r  w i t h  
t h e  h e l p  o f  l o c a l  merchants .  These c r e d i t s  w o u l d  h e l p  t h e  
fa rmers  r e s o l v e  s e v e r a l  o f  t h e  problems wh ich  f a c e  them a t  
p r e s e n t  ( b u t  NE rccommendat ion  6 i .  The marke . t i ng /comnerc ia l  
p e r s o n  i n  t h e  p r o j e c t  s h o u l d  work w i t h  f a rmers  and merchants  
.to s e t  up a p p r o p r i a t e  procurement  and payment systems and 
t r a i n  them i n  t h e i r  use.  I t  i s  recommended t h a t  c r e d i t s  be 
k e p t  s e p a r a t e  f o r  s e p a r a t e  purposes r a t h e r  t h a n  grouped as  
one comprehensive c r e d i t .  S p e c i f i c  c r e d i t s  f i t  w i t h  t h e  
t r a d i t i o n a l  way o f  g i v i n g  c r e d i t  i n  t h e  a r e a  and w i t h  
e x p e r i e n c e s  o f  i r r i g a t i o n  c o o p e r a t i v e s  e l sewhere  t h a t  
management and repayment a r e  e a s i e r  when t h e y  c o n c e r n  
l i m i t e d  m a t t e r s .  

i .  Seeds: 
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An i n i t i a l  f u n d  c a n  b e  e s t a b l i s h e d ,  e i t h e r  i t  l o c a l  
m e r c h s n t s ,  i f i  a seed  g r o u p ,  u n o e r  p r o j e c t  s u p e r v i s i o n ,  o r  b y  s t r e  
c t h e r  a r r angemen t .  Fa rme rs  w i l l  be g i v e n  c r e d i t  w i t h  w h i c h  t k ~ e y  
c a n  pu r chase  seeds w h i c h  t h e  o r g a n i z a t i o n  o r  m e r c h a n t s  w i l l  
p r o c u r e .  The o r g a n i z a t i o n  o r  merchants  can  u s e  t h i s  i n i t i a l  
p rocu remen t  as a  l e a r n i n g  e x p e r i e n c e .  fit t h e  e n d  o f  t h e  f a r m i n g  
season  t h e  f a r m e r  w i l l  r e p a y  t h e  seed l o a n - - i n  c a s h ,  n o t  I n  
seeds--and a t  t h e  same t l m e  p l a c e  an  o r d e r  and  p a y  i n  advance  f<:.r 

t h e  seeds he wan i s  f o r  t h e  n e x t  seasons. The f a r m e r  t h u s  hes ine 
mcney t o  buy  t h e  seed; he needs  and  has a s s u r e d  t h a t  t h e y  w i l l  b+ 
a v a l l a t l e  when he needs them. A merchsn t  i s  more l i k e l y  ? c  
p u r c h a s e  seeds w i t h  t h e s e  conditions s i n c e  he has p r e - s c l d  ib.em 
a n d  1s so n o t  t a k i n g  a  r i s k  i n  stocl , . ing them. The i n : t i a l  " s e ~ d "  
money c a n  r e v e r t  back t o  t h e  p r o j e c t  f o r  a t h e r  uses  o r  r e m a i n  An 
a  r e v o l v i n g  f u n d  t o  be  l e n d  o u t  t o  c t h e r  f a r m e r s  o n  t h e  sene 
t e r m s .  The seed c r e d i t  s h o u l d  be  hand led  as  a  s e p a r a t e  s c t i v l t y  
and w i t h  a  s e p a r a t e  f u n d  f r c n  t h e  m a r k e t i n g  c r e d i t  p r o g r a m ,  e v e n  
t h o u g h  t h e y  n i g h t  be  h a r , d l e d  by  t h e  same o r g a r a i z a t l o n .  7 h t  
m s r i . e t i r , g  c r e d i t  p r c g r s m  was i n t e n d e d  t o  h e l p  f s r m z r s  p rocL i r e  
seeds b u t  f a r m e r s  have  n o t  u s e d  t h e  funds  in t h i p  way a n d  ?heF, 
l a c 1  1,ncwledpe abou t  how t o  pu r chase  a n y t h i n g  o t h e r  t h a n  l o s z s l  
seeds .  SODEiAC1s e ; i pe r iEnces  w i t h  advanc ing  seeds s n d  e:-.pec t l n ~  
r e i ~ b u r s e m e n t  i n  k i n d  b e f c r e  t h e  n e x t  g r o w n i n g  s2sson  h a v e  b ~ e n  
v e r y  d i s a p p o i n t i n g .  The p r o b l e m  s p r i n g s  i n  p a r t  i r ~ n  t h e  f a r m e r s '  
p e r c e p t i o n  t h a t  t h e  seeds a r e  government seeds a n d  t k , e r e f c r ~  
s h ~ u l d  n o t  have t o  be r e p a i d .  Runn ing  t h e  seed  c r e d i t  t h r o u p h  
m e r c h a n t s  s h s u l d  a v o i d  t h i s  p rob l em .  SGDELAC e l s o  advanced  ~ e e d s  
a n 3  r e q u i r e d  repayment  i n  k i n d  i n  o r d e r  t o  c o n t r o l  t h e  q u e l i t y  o f  
t h e  seeds b e i n g  p l a n t e d .  L i k e w i s e  t h e  M o t o r p . ~ ~  Group 1s 
i n t e r e s t e d  i n  d o i n g  seed pGrcheses  i t s e l f  t o  i n s u r e  ~ t e d  q u a l i t y .  - 
l t l i s  i s  one app roach  t o  t h e  p r o b l e m ,  b u t  i t  i s  y e t  a n c t h e r  d ~ z s n d  
on  t h e  Groap 's  t i m e .  H a v i n g  t h e  e r o j e c t  rnar l . .et ing and  c r s d ~ t  
p e r s c n  work w i t h  m e r c h a n i s  t o  deve lope  a  r e l i a b l e  s s u r c e  s f  s e e j s  
i s  a n o t h e r .  

i i .  T r a n s p o r t  

The p r o b l e m  o f  t r a n s p c r t  t o  l o c a l  n a r k e ? ~  c a n  be eased  
w i t h s u t  e x t e n s i v e  s t u d y  o f  t h e  t r a n s p c r t  s l t u ~ t i c n ,  u c l i ! : e  
t r a n s p o r t  t o  d i s t a n t  m a r k e t s .  A t r a n s p o r t  c r e d i t  c a n  b e  made 
a v a i l a b l e  t h r o u g h  some c r g a n l z a t i o n ,  a c o o p e r a t i v e ,  t h ~  s r o j e c t ,  
o r  some o t h e r  a r r angemen t .  F a r m e r s ,  s m a l l  g roups  o f  f a r m ~ r s  i n  a  
v i l l a g e ,  f a r m e r s ' w i v e s ,  o r  g roups  o f  f a r m e r s '  u i v e s  :n t t , e  
v i l l a g e  o r  ' q u a r t i e r "  c a n  u s e  t h e  l o a n s  t o  pu r chase  dcnkeys  o r  
came ls .  I f  t h e  p r o j e c t ' s  e x p e r i m e n t  w i t h  an  s n i m a l  c ~ r t  t u r n s  o u t  
t o  b e  more s u c c e s s f u l  t h a n  i t  p r o m i s e s  a t  p r e s e n t  ' s i n c e  i t  ;nly 
w c r k s  we l ' l  o n  wad i  f l o o r s  l o a n s  c o u l d  a l s o  be made f o r  c a r t s .  
F u r c n a s e r s  c a n  s e t  a s i d e  a s m a l l  sum a f t e r  each  nar t : .e t ,  i z  3 

g r o u p  ? r e a s u r y ,  a s p e c i a l  " p i g g y  b a n k " ,  o r  by some o t h e r  
c o n v e n t i o n .  S i n c e  donLey5 s e l l  f o r  as l i t t l e  as 4,OCtB CFA 6 c d  
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l a r g e  camels  r a r e l y  f s r  more t h a n  75,CaO CF6 t h e  t c t e l  f u c d s  
:n1.o:;ed an3  i b e  E ~ Z E  a f  t h e  l s a n ~  t c  be r r p s l d  a r e  n o t  l a r p e .  
Fa rmers  and f a r m e r s '  w ives  w ~ t h  whcm t h e  p r o j e c t  a n t h r o p o l o g l e !  
discussed s ~ c h  a  c r e d l t  were unenlmous i c  s a y l n g  t h a t  l f  t h e  
a n l x a l  d l e d  c r  was s t c l e n  t h a t  t h e  p u r c h a ~ e r  uas s t 1 1 1  o b l i g s t e d  
t o  r e p a y  t h e  l o a n ,  s l n c e  he had pu rchased  l t  c n  c r e d l t .  I f  l a n d  
p r e p a r a i l o n  w i t h  a n l m a l  t r a c t l s n  1s t h e  technique sugges ted  t o  
f a r m e r s  b y  t h e  p r o j e c t  t h e  t r e n s p c r t  f und  c s u l d  be b roadened  t o  
h a n d l e  d r a u g h t  a n l m a l s  snd  pu rchases  c f  p!owr- ( a n d ,  p e r h a p s ,  
we2ders ) .  

iii. Commerc ia l  c r e d i t s  

The s i z e  c f  t h e  r e v c i v i n g  commercia! c r e d i t  f u n d  cou1.d 
he  l n c r e a j e d  now t h a t  t h e  f i r s t  t r i a l  r u n  has shown t h a t  i t  c a n  
wc rk  s u c c e s s f u l l y .  U i t h  e l a r g e r  f und  n o r e  v i ! l a ~ e s  can  have 
access  tc, t h e  c r e d i t .  The t h r e e  v l l l a p e ~  w h i c h  have a l r c a d y  
r s c e l v e d  ~ u c h  c r e d i t s  a r e ,  i n  p r i n i c i p l e ,  supps ;se~  t o  u s e  t h e  
p r c f l t s  u h l c h  t h e y  Ga ined  ~ h i i e  t h e  f u n d  was a t  t h e i r  d i s c s s a !  t .2 

c a r r y  a n  f ~ t ~ r r  commerc ia l  a c t  l v i i i e s .  The ?LJG wr~i.:h heJe  
r e a l l z e d  t h e i r  p r o f i t s  want more c r e d i t  t o  teccme a v a i l s b l e  5c  

t h a t  t h e y  c a n  e s t a b l i s h  a l a r g e r  c a p l t a l  base fo r e i c v e s t .  T,+E 
p r o j e c t  s h o u l d  c o n s i d e r  s e t t i n g  up a  s e c ~ n d  revolving f u n d  >>pen 
t o  v i l l a g e s  wh i ch  p r c v r  t h e y  c a n  manege t h e  f i r ~ t  d i s t u r s e n e n t  
w e l l .  * 

Fa rmers  are v e r y  tempted  b y  t h e  easy money t h e ?  can  make b.y 
b u y i n g  l o w  and s e l l i n g  h i g h ,  b u t  t h e  f1r.t. e:.:perimen:a! 
~ c r ~ i . ~ e r r  i a l  c r s a i  t g roups  l e i r n e d  f r c m  ? . h e i r  e : ;per ienr ,~s t h a t  i t  
i s  i m p s r t a n t  f o r  t h e  g roup  t o  buy  o n l y  gaod q u e l i t y  mErchan3 iss  
a n d  build z p p r c p r i a t e  s t z r s p e  o r  e l s e  t h e i r  l o s s e s  t c  r o b ,  ~ ? c .  
a r e  h i g h .  S e l e c t e d  members s f  n e w l y  farmed c o x m e r o i a l  g raups  uho 
a r e  abou t  t o  r e c e i v e  t h e i r  f i r s t  l o a n  s h o u l d  be t a k e n  f c r  v i s i t s  
w i t h  e x p e r i e n c e d  ccmmerc ia l  g r o u p s  uhc can  g i v e  t h e i r  " ! e s s o n ~  
l e a r n e d " .  

i v .  Land  p r e p a r a t i o n  c r e d i t s  

Once i h c  p r o j e c t  has i d e n i i  f i e d  one o r  more ~ f  f ec t i i . e  and 
l a b o r -  c r  t r m e - s a v i n g  methods o f  s c d i l  p r ~ p a r a t l c ~ n  i t  s h o u l d  mske 
c r e d i t  a v a i l a b l e  t o  f a r m e r s  t s  pu rchase  t h e  equipment  necessa ry .  
If t h e  c o s t s  a r e  l o w ,  however ,  no  such  c r e d i t  u c l i l d  be needed. 
The c r e d i t  s h c u l d  n o t  b e  used  f o r  h i r i n g  l a b o r r r s  t c  p r e p a r e  t h e  
l a n d  c r  f o r  r e n t i n g  m a t e r i a l  ? o  t i l l  t h e  f i ~ l d s .  I f  t h e  method 
s e i e c t e d  1 s  xechan ica !  t h e  c r e d i t  s h o u l d  be h a n d l e d  t h r o u g h  ?he  
?',atorpiimp G r ~ u p  w h i c h  a l r e a d y  has e x p w l e n c e  i n  p r c ' c u r i n g  
m a c h ~ n t t - y  and  ha5 t r a i n e d  mechan ics .  i f  t h e  method  i n v o ! v e j  
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animal tractlcjn i t  should g~ through the transpart anlmal group; 
i f scms at her ~cn-mechanizai Lind o f  ucrk a s 2 p s r a t e  organlza? ~ G P  

should perhaps b e  set up. The prcjeci will have to find the 
balance between creating an administrailve nightmar3 for itself 
and the fact that grcilps tend tc wcri: best when .they are involved 
only in one kind cf ~ctivity. ~1'50, running many activities 
through the mctcrpump proup wlll demand ioo much work of the 
Grcup's 6oard who are working pro bcno. 

13. I s h o u l d t  one village in 
each canton in order to avoid the appearance of favoritism 
and the arowth of factionalism. 

The grcwth of factionaiism, which is typical of the region, 
is fostered by !he belief that someone eise is being favored.. 
F~varitism and factionalism are two sides o f  the same coin. 
Whoeyer does n a t  receive a favcr can maintain his pcsition by 
using the resentment of !hose who did not receive the favor ?o 
szlidlfy a faction behlnd hlm. The project 3ade a point o f  
selecting bt l e a s t  one wadi in each ,Can?on at the beglnninq of 
the p r 3 J ~ ~ t  tcj avoid aggravaiing factionelisx: i t  s h c u i d  ccntinue 
ta meifitsin the farmers' perception of fsir treatment and equai 
cppartunity to croflt frcm tht project by conduz.t:ng a trial of 
each new activity, such a s  credits, in each Canton. 

11. Land preparation is beginning to constrain the amount of 
land motorpump farmers can exploit. It is also a burdensome 
task for shadouf farmers. Improved land preparation would 
help increase yield. The project should identify and test 

\for a suitable method of land preparation. 

The methods selected for trial shculdeither ease t h e  
farmer's job or reduce the amount of time r e q u i r e d  (which the 
Icnp-handied hoe did not do because t h ~ u g h  it dug deeper ?han a 
regulrr h ~ e  it  did not breek up the clods o f  earth. sc the f a r m e r  
hcd to make a second pass to crush the dry clumps o f  dirt) and, 
~f possible, increase the depih t o  which he csr, wo-l. the sail. I n  
se!actl~g variaus methods the przjezt shcuid lee13 in rciind the 
extremely small size of the groilp which usualiy di:e~ the w n r l :  in 
a wadi parcel. 
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T a t l e  3 

one male 

e d u l  t males 

man a n d  woman 

n a n  & c h i l d r e n  

Scme f a r p e r 5   re s l r e a d y  s w c r e  o f  r o t o t l l ! ~ r s  and  anima! -.  
p l c u s .  r n e y  a r e  o f  t h e  o p i n i ~ n  t t ,a t .  t h ~  w e i t e r n  p l o w  ( h o s e  
o c c i c i ~ n t e l e )  i s  inadeqt ie te  tc.  t u r n  o v e r  ? h ~  h a r d  w ~ d i  d i r t  ar;3 
a r e  i n  f a v o r  ~f sctme s o r t  o f  r o t e t i l l e r .  They u e r e  u n e c q u a i n t e d  
w i t h  2he Manga p l aw  (houe Hanga j .  E o t h  r c t o i i l l e r s  a n d  a n i m a l  
t r a c t i o n  have  d i sadvan tages  w h i c h  e r e  c l e a r  even  b e f o r e  t h e y  a r e  
t r l e d .  O t h e r  ~ ~ e i h o d s  wh i ch  s h o u l d  be t r i e d w i l l  a l s o  neve 
d i s a t v a n t a p e s  as w e l l  snd  so r ~ t c ~ t i l l e r s  2 n d  a n i m s l  t r a c t i o n  
s h c z i j  e l s o  be t r i e d  s i n c e  t h e  f a r m e r s  a r e  p r e d i s p o s e d  ? a  ? h e n ,  
w h i c h  c a n  b e  i n p c r t a n t ,  as t h e  p r o j e c t ' s  e x p e r i e n c e  ~ i t h  
moizr;dmps hss  shown. 

\ 

i. Animal-drawn p l ow  

An an ima l -d rawn p low i s  n c t  cheap o r  easy  t c  u s e .  A n c t h e r  
drawback. i s  t h a t  i t  r e q u i r e s  two  a d u l t s  t o  a p e r a t e .  Most  uad: 
f a r z e r s  do n o t  have c a t t l e ,  i h o u g h  donkeys c o u l d  b e  u s e d .  Sore 
f a r m e r s  do n o t  even have dcnkeys and  wou ld  have t o  2 - range  t 3  

b o r r . 2 ~  them. The an ima l s  must be  i r a i n e d  t o  p u l l  t h e  p i c a .  On t h e  
c t h e r  hsnd ,  t h e  f a rmer  c o u l d  use  h i s  p l o w  and  team t o  p r e p a r e  h i s  
dune f i e l d s ,  w h i c h  m igh t  be an  advan tage .  
Fa rmers  who own p l ows  and t r a i n e d  teams c o u l d  work o t h e r s '  f i e l d s  
f a r  a  f e e  and so e a r n  more mcney. 

i i .  R o t o t i l l e r  

A r o t o t l l l e r  i s  e i p e n s i v e  and  r e q u l r e s  gas ,  m a i ~ t e n a ~ c e  
and r e g a i r .  The m c t o r ~ u m ~  n e c h a n l c s  c o u i d  pr;bab!y be  t r e i n s d  t o  
care i c r  t h e  r o t o t l l i e r s .  E c t o t l l l e r s  w o u l d  ba h a r d  t c  move f r om 
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wcdl tc wadi lf a reg:onal grc-up purchssed and lcaned t h ~ m  out. i? 

grouo llle :he ?:ids EouIim could prc.~.ide credits fcr 1ndl:d:duai 
fsrners ts purst,ase rototillers. A!though the farmer ucul5 use i t  
frr h1s Gun fields' for cniy a ferj aays each seasor, he might 3e 
interested in renilng i t  out to other farmers in his wadi. 

15. Agroforestry should be retained as a component of the 
project. In the eyes of farmers in project and non-project 
wadis it is one of the prime attractions of the project. It 
has been supprisingly successful, given that nost farmers 
must irrigate the trees by shadouf, because it has answered 
cne of their primary needs:fencing. 

Farmers inter.~i~wed, uhen faced by the project 
entf~rcooloplst with t h ~  thecretical choice o f  mai,..:np agrofcrestry 
self-su=tair,inc cr ulth glvlng i t  up,iwisted ihrir. brelrs tc. zcJmE - 
tip with ways to m ~ l ; ~  i t  self-su~,t~ining. I ~ P  !WC; iri6jr.r prcblel*!5 
!he ]  forssw were: ~ c t s  and seeds. The prcjeet anthropolosis? b a d  
been informed by a nursery techniciai delegate that t t , e  p c ? s  csst 
ahout 15 CFA apieceil, which the farmers corsidered far t; 
ehpenslve and siated that they would be unitile and uwiliing to 
purchase p o t s  at this price since so many psts are needed fbr 
1;. A;e fenc.ing. Some farmers suggested planting trees directly in 

the scil ir, nurseries and ?ransplanting them, others sup~ested 
trying whether they could be sown directly and wziered in the 
spots for which they were destined. One farmer at Ypra  ha5 
plant~d the trees directly i~ a nursery and he5 had encouraglpg 
results sa far. The prcjrct sbcuid continue to lool~. for ways is 
prcdace seedlings without pots. 

\ 
Farmers felt that they w o u l d  have. no trouble asi:.ing farmers 

In uadis with live fencing for seeds, but ihey ,dere unsure hcw 
mer;y ~ e e d s  they c~ould be able to prscure in this way and txactl:. 
how to go about gathering them. The pr~ject should help educate 
farmers, or at least the nurssry technical delegates about haw 
and when to gather seeds and about ways to plant w.itktz.ut pots. 

16. The project should hire an integrated-pest-mangagement 
specialist for a short-term consultancy. Since scil 
fertility and crop diversification are in their infancy in 
the wadis now is the ideal time to teach farmers integrated- 
pest-management techniques and reduce their need for 
insecticides. USAID should also consider helping farmers 

1 :  The cast per psi when delivered to the prcject 
NC1:amena was 9.16 CFA In December 1958. ' 
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o b t a i n  'good'  p e s t i c i d e s ,  p e r h a p s  t h r o u g h  t h e  i n t e r m e d i a r y  
o f  l o c a l  m e r c h a n t s .  

P e s t i z i d e s  a r e  v e r y  attractive t o  f a r m e r s  i n  t h e  p r o j e c t  
r t n e  b e c a u s e  t h e y  a r e  a n  e a s y  way t o  i n c r e a s e  y l e l d .  One o f  t h e  
t h r e e  m a j c r  demends o f  n o n - p r o j e c t  w a d i s  a n d  f a r m e r s  who h a v e  n o t  
a p p l i e d  many p r o j e c t  techniques 1s f o r  p e s t i c : i d e s .  F a r m e r s  i n  
c o n t r o l  a n d  2nd and 3 r d  y e a r  \ " a d i s  s a i d  t h a i  t h e  f ~ u r  t h i n g s  
w h l c h  f l r s t  a t t r a c t e d  them t o  . t h e  p r o j e c t ,  a l l  e c j u a l l y  
i n t e r e s t  i n s ,  were: 

a .  p e s t i c i d e s  
b .  t r e e s  
c , mc to rpumps  
d .  s e e d 5  

T r y i n g  t o  a d d  integrated-pest-managenent % e c h n i q u c ~  ? a  * C a s e  
a l r e a d y ,  h e i r , ~  t a u g h t  t h e  f a r m a r  s h c u l d  h e l p  ~ n c r c a s e  ;,,le!d i i l h i ! ~  

P .  r e j u c i r , g  t h e  demand f o r  p e s t i c i d e s .  5 1 ~ 2 ~  fsrni~rs a r e  c n l y  vcw 
l ~ a r n l n g  t r - c h n i q u e s  o f  s c i l  e n r i c h e m e n !  a n d  crc ,p  r o t s t i o n  n c  o l d  
a n d  i n g r e i n e d  bcd h a b i t s  need t c  be ~ n d c , n c .  I n t e g r a t s d - p s s t -  
msn&per , en t  h a s  v i r g i n  s o i  1 .  i t  na  j b e  u n r e a l i s t i c  , h a w e v e r ,  t c  
e x ~ ~ c  t s h a d o u f  f a r m e r s  t c  i n i r o d u z e  Lecjuninous f o r a g e  c r o p s  , *,;en 
i f  t h e y  h e l p  t h e  s o i l ,  s i n c e  t h e y  w l l l  n o t  c o r i s i d e r  i t  w o r t h  a 
human ' s  e f f o r t  t o  u a t e r  a n i m a l s '  food- -  b u t  :i c a n  h e  t r i e d .  

E5X o f  f a r m e r s  i n t e r v i e w e d  i n  1990 w e r e  usi f ig  p f s i i c i d e s  
t t ) ~ y  a b t a i n e d  t h r o u g h  SGDELAC o r  i n  t h e  m a r k e t .  They  L E ~  

whsy!e;.sr c l e s t i c i d e z  t h e y  c a n  o b t a i n  w i t k o t i t  r - r g e r i  f o r  the : -  
d e c i g ~ a t e d  p u r p o s e  o r  w h e t h e r  i n c y  s r e  d a n ~ e r ~ u s  f c r  hilmcn 

c n n s b m p t l o n .  T e a c h i n g  f e r m e r a  t; c o r r e c t l y  i c i t c t i f y  t h e  ma.,! 
tor-lnon p e s t  p r o b l e m s  a n d  p r o v i d i n g  i r e f o r m a t i o n  cr t h e  ccrre\ct  uEe 

t f  coqman p e s t i c i d e s ,  a n d  e v e n  g c i n g  s o  f a r  as t o  p r o m o t e  t!-,E u s e  
o f  t h e  " g o o d "  g e s t l c i d e s  cn UShID ' s  i i s t  o f  a c c e p t e b l e  p e s t l c i d c s  
w o u l d  b e  p r e f e r a b i e  t o  w a s h i n g  cne's  h a n d s  o f  t h e  p r c b l e m .  

17. The p r o j e c t  s h o u l d  work w i t h  m e r c h a n t s  i n  l o c a l  m a r k e t  t o w n s  
a n d  m a j o r  c o m m e r c i a l  c e n t e r s .  With  t h e  r i g h t  i n c e n t i v e s  
m e r c h a n t s  c a n  be p e r s u a d e d  i t  i s  w o r t h  t h e i r  u h i l e  t o  t a k e  
r i s k s  s i n c e  t h e y  a l r e a d y  h a v e  more  b u s i n e s s  e x p e r i e n c e  t h e n  
t h e  f a r m e r s .  

M e r c h a n t s  have  more c o m m e r c i a l  e : - - p e r i e n c e  a n d  can ? r e v e l  cr 
p l s c t  o r d e r s  mcre  e a s l l y  t h a n  f a r m e r s .  F a r m e r s  s h o u i 3  t a i . t  
a d v ~ n t e g r  o f  t h i s  e ; . . pe r? i se  a n d  s h o u l d  b e  u i l l l n g  t o  p a y  
r e a s o r . a S l e  f e e s  f c r  i t ,  even i f  i t  mesris t h e  farmel- w i l l  h a v e  tc; 



pay h c r c  t h a n  li he tcck t h e  r l s l s  h l ~ s e l f .  Farmers anc f.zirner 
gr;ups s h e u i d  rea!;:e t h a t  t h e y  nave the  pawer t o  demand i h a t  t l-e 
merchants p r o v i o e  t h e  q u a l l : ~  the  farmers s p e c l f y .  F a r s e r s  an3 
groups s h c u l d  c e  g l v e n  t r a l n i n p  I n  s e t t l c g  up agreements and 
c o r t t r a c t s  w l t h  merchants .  

18. The p r o j e c t  s h o u l d  r e t a i n  as a  g o a l  s p r e a d i n g  agronomic 
t e c h n i q u e s  t o  shadouf  f a rmers  as '  w e l l  as  motorpump farmers.  
The shadouf  f a rmers  need t o  be conv inced  t h a t  t hough  w i t h  
some new t e c h n i q u e s  i r r i g a t i o n  must be done more f r e q u e n t l y ,  
n e v e r t h e l e s s  o v e r a l l  wa te r  requ i remen ts  a r e  l e s s  and water  
a p p l i c a t i o n '  mcre e f f e c t i v e  w i t h  t hese  techn iques .  A t  t h e  
same t i m e  t h e  ag ronomis t  and w a t e r l i f t i n g / i r r i g a t i o n  
s p e c i a l i s t  s h o u l d  c o n t i n u e  t h e i r  work o n  d e v e l o p i n g  o p t i n d l  
w a t e r  a p p l i c a t i o n s  t o  squares/rows n o t  o n l y  w i t h  motorpumps 
b u t  a l s o  w i t h  shadoufs .  The o p t i m a l  a p p l i c a t i o n  wou ld  take  
i n t o  accoun t  n o t  o n l y  p r o d u c t i v i t y  b u t  t h e  t y p i c a l  non- 
a g r i c u l t u r a l  demands on  h i s  t ime  wh ich  a  shadouf  farmer 
encoun te rs .  They need t o  f i n d  a  ba lance  where t h e  shadouf 
fa rmer  does n o t  f e e l  t h a t  t h e  proposed a g r i c u l t u r a l  
t e c h n i q u e s  a r e  beyond h i s  c a p a c i t y  and where t h e  m o d i f i e d  
t e c h n i q u e s  s t i l l  g i v e  improved r e s u l t s .  

The e x t e n ~ i c n  workers  a r e  a l r e a d y  mal:.ing a  r e a l  e f f o r t  bu t  
r e a c h i n g  shadouf f a rmers  and wc rk ing  i n  wad15 w i t h c u t  mctorpunps 
s h o u l d  r e m s i n  a ma jo r  c b j ~ c t  a i  t h e  p r o j e c t .  Shet2uf  f a rmers '  
perception t h a t  new s g r i c u l i c r a i  techniques 
w i l i \ c n l y  wori:, w l  t h  m o i o r p ~ m p s  shou ld  b s  t a r g e t e d .  The f e c t  
t h a t  46 /58  fa rmers  f e l t  t h a t  t h e  p r o j e c t  had b ~ n e f . i t t e d  them even 
t h o s g h  o n l y  17;50 hsd  pur.zhase5 motorpumps emphasises how 
i m p o r t a n t  t h e  o t h e r  a s p e c t s  o i  t h e  p r o j e c t ,  such as agronomy and 
a g r o f o r e s t r y  a r e .  The p r o j e c t  i s  n o t  j u s t  motorpunpa.  I t  a l s o  
e r p h s s i s e s  how much p romise  t h e r e  is i n  w o r k i n g  w i t h  shadouf 
f 3 rmers .  The impor tance  c f  work ing  w i t h . s h a d o o f  f a rmers  is 
r e i n f c r c e d  b y  t h e  f a c t  t h a t  l e s s  t h a n  h a l f  t h e  fa rmers  i n  :he 
r e g i o n  can p r c b a b l y  a f f o r d  mztcrpumps ( s e e  '?I .  A .  2 . S ~ i o w  1 .  

19. The p r o j e c t  s h o u l d  deve lop  a  s i m p l e  fo rm o f  fa rm a c c o u n t i n g  
wh ich  wou ld  h e l p  fa rmers  keep t r a c k  o f  income and expenses 
and t h e i r  sou rces ,  monies spent  on motorpumps, f u e l ,  
ma in tenance,  seeds and o t h e r  a g r i c u l t u r a l  i n p u t s ,  and o t h e r  
s i m p l e  c a l c u l a t i o n s .  The same s o r t  o f  a c c o u n t i n g  wou ld  be 
h e l p f u l  f o r  members o f  groups managing v a r i o u s  c r e d i t s  
i n t r o d u c e d  b y  t h e  p r o j e c t .  The a c c o u n t i n g  s h o u l d  be  taugh t  
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i n  n i g h t  s c h o o l  i n  t h e  wad i s .  T h i s  w i l l  n e c e s s i t a t e  some 
l i t e r a c y  t r a i n i n g ,  t h o u g h  a fo rm o f  a c c o u n t i n g  u s i n g  
symbo l s ,  e t c  , c a n  b e  deve loped.  

Fa rmers  a ?  Made who had  a  s h c r t  e x p e r i e n c e  w i t h  t h e  p r o j e c t  
t e a c h l n q  s d u l ?  l i t e r a c y  a t  a  n l g h t  schoo l  i n  C h e l r  v i l i ~ g e  were 
e a g e r  f o r  t h e  n l g h t  s c h o o l  t o  b e g i n  a g a i n  if p r o j e c t  r e s G u r c e s  
a l l c w e d .  5 / E  f a r n e r s  t h e r e  i n c l u d e d  a n i g h t  s c h c c l ,  m c s t l y  f o r  
a z c o u n t i n g  f c r  t hemse l ves  and  f o r  their w i ves  whz were becoming  
l n v c ~ l v e d  i n  a  ~ o t o r p u m p  g roup  and a ; i i l l a g e  g r a i n  m i l l ,  c n  t h e l r  
l i s t  c f  p r e s e ~ ?  wants.  M i d d l e - a g e d  f a r m e r s  t h c u g h t  t h s t  t h e  
w r l t l n p  and  c a ! c u l b t l o n  s h s u l d  b e  I n  A r a b i c  f o r  them sin;? t h e y  
heve  h a d  some C o r a n i c  e d u c a t i o n .  E u t  i f  younger  p e o p l e  l e a r n  t h e y  
s h s u l d  l e a r n  t o  c a l c u l a t e  in F r e n c h ,  u h i c h  wou ld  g i v e  t h e v  a 
w i d e r  window cn ?he w o r l d .  A ?  Manpalma and ct ther  wad;; w h ~ r e  
f a r m e r s  have  been  ques t  i a n e d  mont h l  y about t h e l r  econom1.c 
a c t i v i t i e s  t h e i r  r e q u e s ?  was t h s t  t h e  economic s u r v e y s  t e  
c a n t  i n u ~ d  beczuse t h r o u g h  them t h e y  managed t o  c o n z r o l  t h e i r  
a c c c u n t s  and  were  l e a r n i n g  f a rm  management. The n e ~ d  a l l  t h 5 5 ~  
f a r m c r s  a r e  e x p r e s s i n g  is f o r  some f ~ r m  o f  s c c o u n t l n g  b y  whi.:h 
t h e y  c a n  c c n t r c !  t h e i r  a f f a i r s  and  t r a i n i n g  i n  = i m p 1 3  a c c o u n t i n g  
s h c u l d  r e s p o n a  r o t h i s  d e s i r z .  
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V. PROJECT BENEFICIARIES 

A. Control farmers have reacted enthusiastically to the 
project. This indicates remaining farmers uould like to 
particpate. As a pilot the project has reached only a small 
part of the area's wadi farming population--perhaps 5 % .  Nany 
farmers remain who could benefit from the model developed. 

The project has cfficlally worked with just under L ~ O  

farmers in 28 wadis in Ngouri Sub-Frefeciure. Other farmers have 
bene f 1 i ted f r,cm lnformal si~.ice and cJemc.nstrat'icsns. Ns survey h j s  
beer; done csf the total number of wadi farmers in the project - iL.r,e; - siich a survey would give. only an approxlmiite. idea of t h e  

tcial nunber cf wadi farmers in any case, since the numbers us!-?, 
uith the Ecascn of the year avd the si:e c f  the dune harv?:i, 
~ h i c ~ ~  increa~.cs or lessens t h e  n e e d  for wadi produce. Eut i i  
would be interesting to estimate how many farmers in the crcject 
zone remaln te tie reached. Gne of the few fig~~res availttble 1s 
the the v o t i n ~  population (men end women over 15 years of a g e )  c f  
the project zone in 1589'. ' 

Tatle 4 

\rJgourl Canion 3,861 
Baderl Canton Z ,489 
Clnlnsnt :chi 8,602 
Yallia Centon 4,271 
Cjl~uidada 5,155 

Since m~s: people age IS+ form part o f  t h e  active duce 
farming populsiion these figures can give us a v e r y  r o u ~ h  idea c ?  
how many farmers can still benefit from the project. 602 of the 
popuiation are cultivators (Enquete Agricole, Eol, p . l Q )  so abcut 
ZO,@QB are farmers. Sivce feu wonen have their own wadi fields 
but constitute about half the pcpulation we can subtrait 10,323 
women from the farming pcpulation, which leaves about lC,Q@D nalc 
dune farmers. Then the pro;ect usuld have trained 480;13,080 ;r 
ebsut d:: tf the male apric~lturil pcpulati~n. Nc,t a i l  men hsve 
wadi fields so 10,080 is probably more than the number of us61 
farmers ln thesc 5 c s n t ~ n s .  Suppssing J / 4  of nale dune farmers 
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e l 5 0  have wad i  f l e l d s ,  wh l zh  1s  p r s b a b l y  a gene rcus  g u e s s ,  t h e n  
ik,e ; I r o j e r , t  has t r a l n e d  about  5 0 0 ; 7 , 5 0 8  wag1 i a r n e r s ,  c r  a o o u t  5:: 
c f  t h e  h a d l  f a r m e r s .  I f  t h e  c a n t r o l  wad15 a r e  r e p r e s e n i a t l v e  s f  
t h e  t o t a l  p o p u l s t i o n  o f  t h e  zone many o f  t hese  f a r m e r s  a r e  eage r  
t o  p a r t l c l p a t e  b u t  c n l y  a  few have y e t  had  t h e  c c c a s l c n .  

c! , L ~ n .  ?he  p r c , j e c t  I f ,  es  i t  appears f r cm  t h e  p r o j e c t  e v a l u - + '  
has  d e v e l o p e d  a v i a b l e  model f o r  a g r i c u l t u r a l  deve lopmen t  and  
i n c r e a c e d  f o ~ d  p r o d u c t i o n  i n  t h e  a r e a ,  a l a r g e  number ~f f a r m e r s  
cc l u l d  b e ~ e f i t  f r om  t h i s  mzse l .  I f  t h e  c.:ntrol h iad is  z n d  c o n t r o l  
f s r m e r s  e r e  as  r e p r e s e n t e i t i u e  c f  t h e  zsne as t h e y  s h o u l d  b e ,  
s t e t i s t i c a l ! y  si;eai. ing, many o f  t h e s e  u n t a r g c t e d  f a r m e r s  want t o  
p a r t i c i p e t r  i n  t h e  p r o j e c t .  They a r e  j u s t  w a i t i n g  f o r  t h e i r  t u r n  
tc; ccmE, aa many o f  those  i n t e r v i e w e d  p u t  i t .  

E.  Only a s m a l l  number of  f a rme rs  is u s i n g  motorpumps; t h i s  is 
n o t  n e c e s s a r i l y  d i s c o u r a g i n g .  

1 1 7 ;  !. a Z / 4 0 0  j o f  p r s j e c t  p a r i : c ~ p a n t s  E r e  i i s i r ; ~  mot crpui i lps.  
U s i n g  o u r  v e r y  r o u a h  es t imate .  t f  7 , S @ B  u a d i  f a r r i e r s  i n  t h e  a r e a  
l e s s  t h a n  1 X  have a c q u i r e d  m o t c r ~ u m p s .  We need t c  u n d e r s t a n d  uhy  
t h e s e  numbers a r e  so IDU and w h a t ,  i f  a n y t h i n g ,  e h o u i d  be done t c  
r a i s e  them. 

Fieascns f o r  l cw number ~i pump owners :  

i . .- dRe a i m  o f  t h e  p r z j e c t  was t o  f i n d  a p p r o p r i a t e  
\ wa te r  e x t r a c t i c n  t e i h n o l c p i e s .  The p r c j e c t  

de te rm ined  i h ~ t  motorpumps were an  a p p r o p r i a t e  
t e c h n i l u s  o n l y  micway t h r c u ~ h  t h e  p r c j e a t .  Fumps 
and  pump c r e d i t s  have  n o t  been a v a i l a b l e  f o r  l o n g .  
I f  t h e  p r o j e c t  a n d / o r  t h e  motsrpump g r a u p  
c o n t i n u e s  t h i s  s i t u a t i o n  w i l l  imp rove .  

Many fa rmers  i n  t h e  r e l j l o n  appear  n n t  t o  I n-cw 
about  t h e  motorpump c r e d l i  g roup  and  so h ~ v  no  
l d e a  hc.w t o  a c q u l r e  a p u ~ p .  Mare e f f o r t  needs t o  
be nsde t o  i n f o r m  a u t h c r l t l f s  and  i a r m ~ r s  abou t  
t h e  mot orpump g roup .  

- 
3. Some fa rmers  c h o o s ~  n o t  t o  g e t  a puxp .  Some 

fa rmers  : 

i .  hs,,.e dec lded  n o t  t o  g e t  i pump Serause  t h e y  do - .  n o t  have  enough ~ s d l  l e n d  t o  j u s t i f y  t h t  r i p e n s € .  I nls 1s a 
r * a t l c n a l  economic de.:ision and t h e y  s h o u l d  ?c t  ke t a r s c t e d  f o r  
pumF a c q ~ i ~ .  i t  i c n .  
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i l .  dc sot want to wori.. ln the wad1 for 3 , 3  
seasons In x o e r  to cover t h e  moiorpump's cost. Thls 1s a 
rational decislon about "lifestyle" and they should not be 
targeted. 

i i i .  fear cjeitlng into debt because they thlnk 
they will be put in jail for non-payment. This is e result cf 
mlsinformatlon; they should b e  targeted for a elearer'explanation 
of how the motorpump Group credit works. 

iv. cannot raise the Fcney for the downpsyment and 
gas even though they would llke a pump. If the conditicns fcr 
accuisition were changed these farmers would get a pump since 
tnce they have the pump they can earn enough lnccme to mal:e the 
monthly payments. 

v .  who are on the waiting list cannot raise enoug? 
monEy for the downpsyment and pas. i f  the conditions were changed 
they would t a k e  a pump. 

C. Ananalysis of theeconomic datagatheredin the detabase 
and final surveys plus the inf~rmation collecicd durlng the 
project period gives a numerical basis for deciding who can 
afford to use motorpumpk. 

o Farmsr~ with 150,0Qa CFA/year ln a~rlcul2ural income, 
somstdhat Ira: t han  ha1 f the f e r ~ ~ n g  ~so~.latl;n, could 
probably afford the mon?hly payments cn a motzrpunp ~f 

\ the condltlons were modlfled. These far19er~ shcbld he 
targeted. The changed requlr~ments far credlt nust be 
almed at farmers wlth th:5 amount of ificcme and t h c  
downpayment and gas credit shculd remain larpe enougr 
to iueed out bad credlt rl~t,s and e n s ~ r e  that the owcer 
can malntaln hls pump. 

G Farmers with 24@,805 CFA/yeir in agr~cultural incsme 
can probably afford pumps under the present condltiuns. 

G Farmers who earn more than 119,080 CFfi/y~ar from 
agriculture appear, on a number of counts, to be a good 
credit rlsk. 

o Farmer5 earnlng 60-!d9,f59 CFA/>ear frcn agriculture 
could be considered for loans wlth addliion61 
ccn~itlons. 
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c Fsrmers Earning ~ n d e r  80,000 CFfi/ktar iron agricuiiure 
are 2ed credit rici 5 .  

C. Half the farmers in this zone wouldbe gcodcredit ri61:..6. 

Fisures gathered in the 1557 Data Base. ztudy  sing 68 farmers 
chosen at random in the area show that the median inccne from all 
~ o u r c ~ s ,  not ji;:t agriculture, uas 153,000 CFA. ihij means that 
hiif the farmers o f  ?he area would b5 good credit risks. The data 
b a s e  modal, ;r m o ~ t  frequent income, was undrr E0,000, uhirh 
mear~s that a number o f  people are bad credit ris!:.s icr 
noiorpumps. Theso figures are supported by other calculaiions, 
see !J!  . 

E. While it is int~lleciually ~aiisfyinc that there i s  a 
rational economic Oasis for predicting who czn c~r csnnot 
sfford ard maintain motcrpur(ps, using t h l s  base n ~ y  t e  very 
difficult.. Gathering the inccme data  fro^? a farmer to 
d?te.rnine his qualification for the procrsm will icmand that 
the data be izjaihered over a long period snd reqtiire projecb 
s r  Matorpump Grsup personnel. In undertaking the next ~ h s s e  
sf the project i t  may be wiser for the snthr-apologist and 
sgroncmist to analyse their sets of data together tc 
determine whai  agrc2nomic cofactors ( e . g .  surface area, types 
of crcps, irrigation frequency/uater level, and so fcrth: 
can be found which are characteristic of farmers with 
quaiifying incomes. T ~ E  project could then set up a list o f  
cciieria ~ h i c h  are nor€ easily measured b u t  arE al5.o 
rrllable i~dicat;rs. 
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VI. SOCIO-ECONOMIC SITUhTION OF PROJECT hN0 CONTROL FhRMERS AN0 
THEIR FhHILIES 

A. To compare the socio-economic situation of project and 
control farmers and families the project surveyed pilots and 
controls throughout the project period. The pre-project 
distinctions revealed by the database survey were not great 
(see Data Base Information). Most distinctions between 
pilotlparticipants and controllnon-participants quickly 
disappeared as many controls took part. in the project. 
However, economic data gathered over the first year of the 
project showed that the main differences between responsive 
and unresponsive pilots and controls were income and sources 
of revenue. fit the beginning of the project there was a 
clear inccme difference between farmers who have acquired 
pumps and those who have not. Those who are on the waiting 
list but having difficulty raising the downp,ayment fall in 
between. The same differences existed betueen those who . 

responded actively to the project and did not. 

k eexminatirn o f  the economlc situation o f  29 psrtic;pazts 
~n t k c  first year o f  the project, partic:pants for whon a wide 
renGe .zf inforvation is avallahl~, shows i h e  economic differences 
b e t  wcs? t hcse uho later acqilired pumps efid ether- part lcpant s .  

Thls'ilfference ~ h i s t s  not in o v ~ r a l ?  incsne but  in sqricultural- 
i 71rc7.e. 



f i ~ r l c u l t u r a l  income ~ n  Year  b e f o r ~  Pumps !ntr;c!uied 

A!! F a r t l c i p a n t s  Fump Owners  W,31t L i s t  

A v e r a g e  113,080 LFA 241,BBQCFf i  2 ? E , 8 B @  CFA 
I n c c m e  

M e d i s n  
! n c  o n e  122,000 CFA 266 ,BOG CFA 2:i3--2;7,080 

Y o d a l  6 / 2 9  u r d e r  n o  c u n e r ~  f 23,090 CFA 
! r;ccme 50,090 CFA b e l c w  50 ,BC8 

6 /29  a b o v e  4, ' :7  a b o v e  
250,BBO CFA 250,800 CFA 

i .  T h e  med ian  inccme  c f  t h e  7 pump c u n E r s  amor.3 t h e  25 
f s r m e r : ,  u35 26E ,OQG. 3 o f  t b z  ? t-,a3 :nccmes u n d e r  t h e  x e d i a - I  
i n r o ~ ~  c i  pump c k n e r s ,  S a t  two  c f  t h e s e  w a r e  e b o v e ,  c r  a l m o s t  
a b o v e ,  ? h r  m e d i a n  income f o r  a l l  p a r t i c i p a n t s ,  i e  122,QB6. 

517 e a r n e d  a b o v e  200,820,  w e l l  a b c v ~  t h e  a v e r a y e  i n c r m *  
f o r  s i l  f a r m e r s  o f  149,080. The o t h e r  two e a r n e d  b e t u e e n  60,800- 
145,850. 

I n  a d d i t i o n ,  t h e  2 / 2 9  f a r m e r s  who a r e  on the  w a i t i n g  l i s t  
f a r  pzmps h a d  incomes  c c n s i d e r ? . b l y  a b o v e  t h e  m e d i ~ n  a n d  a v e r a g e  
i n c r ; n e s  of e l l  p a r t i c i p a r . t s ,  t h c t i p h  s i i g h t l y  brlol.,~ t h o s e  of  t h e  
p r e s k n t  p u m a  o u n e r s .  Thz r e m s i n i n g  pump zwner  h a d  s.n s n n u a i  
E g r l r f ~ ! t u r a l  i n c c m e  t f  j u s t  EC,BOG CFA b u t  b o u ~ h t  t h e  p r o j e c t ' s  
t r i a l  p u n s  e t  a n  a m o r t i z e d  p r i c e  artd h a s  b e e n  a b l e  ? o  s u p p o r t  t h e  
c r e d i t  p a y m e n t s .  F a r m e r s  i n  h i s  5 i t u z t 1 s n ,  ie  a n  a n n u a l  
a g r i c u l t u r a l  i ncome  b e t u e e n  60 ,QBQ a n d  149,889 CFA c o u l d  p r o b a b l y  
p u r c t I a s e  c h e a p e r  pumps on c r e d i t .  

7 - ,. I h~ 23 f a r m e r s  whcse e c o n o m i c  h i s t o r y  ccr.: :ained t h e  most 
e,>.?rnsi.. . ,e i n f  z r m s t  i ; n ,  p s i h e r e d  d u r i n g  t h e  b a s e l i n e  a n d  e n d  o f  
p r o j e c t  s u r v e y s ,  m s n t h l  y q u e s ?  i o n n s i r e s  a n d  aC;rcnomic d a t a ,  
f ~ r f i e d  a p o p u l a t i o n  whose pre-pump a n n u s l  a g r i c u l i u r - a i  i n c a m e  
d i s t r i b u t i c n  was as f o l l a w s :  
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TASLE 6 

Income /. t 
l e s s  t h a n  

- 
A .  D u r i n g  t h e  f i r s t  y e a r  c f  t h e  p r o j e c t  a l l  f a r m e r s  who 

l a t e r  a c q u i r e d  pumps ea rned  o v e r  EB,OBO/year f r o m  ~ g r i c u l t u r e  end 
had  s a v i n g s  i d e f i r : e d  i n  t h i s  case as t h e  d i f f e : r e n c s  be tween 
a g r i c d l t u r a l  income and f c o d  expenses ,  b u t  n o t  expenses  f o r  
c e r e m c n i e s ,  c l o t h e s ,  e t c . , )  o f  86,030 CFA o r  morz.  

' 4 .  Everyone i 2 1 / 2 5 )  who ea rned  more t h a ~  60,Q08 f r o m  
f a r m i n g  was a b l e  is save 12 . The ave race  s a v i n s s  c ~ f  a i l  f a r ~ ~ e r s  
w i t h  i n c t n 3 s  o f  c v e r  60,aEQ CFA iyea r  wzs 62, f lOB/year .  No cne 
( 7 ! 2 S )  whc ea rned  l e s s  thar; 60,008 C F A  f r om  f a r m i n g  was a b l e  t o  

12. There i s  one e x c e p t i o n .  One f a rmer  had n o  s a v i n g s  b u t  
j o i v e d  a  g roup  c f  5 who t r i e d  o u t  2 m ~ t c r p u m p  as a n  e x p e r i m e n t .  
They. c o n c l u d e d  t h a t  5 p e o p l e  were t o o  many t o  use  one pump, 1 o r  
9 
L i d e a l  and  3 t h e  maximum. He was eage r  t o  buy t h e  p u ~ ~  a! sf, 
amortized p r i c e  b u t  t h e  c ~ r o u p ' 5  members c c u l d  n o t  a g r e e  amcng 
t h e m s e l v e s  who wou ld  have t h e  p r i v l e g e  o f  p u r c h a s i n g  i t  and whc 
w o u l d  have t o  do w i t h o u t .  H i s  pre-pump income uas  103,Q00 CFA b u t  
h i s  f o o d  eApenses were 134,000,  hence he  had no  s a v i n g s .  He 
w ~ u l d  l i k e  a pumF b u t  i s  n o t  o n  t h e  w a i t i n g  l i s t  becauze he  f e e l s  
h e  c c u l d  n o t  a f f o r d  t h e  m o n t h l y  c r e d i t  payments a l t h o u g h  he c c u l d  
habe o a l d  t h e  ma in tenance  o n  a  pump pu rchased  a t  t h e  a m o r t i z e d  
p r i c e .  The e ~ p e r i e n c e  c f  t h e  o t  h e r  t r i a l  paJmp u s e r ,  m e n t i o n e d  
j u s t  above ,  whc had a l i m i t e d  incame b u t  has been a b l e  t -2  e u c p c r t  
t h e  n c i n i e n a n c e  c f  t h e  puwp l e n d c  h l s  c l a i m  s u p p o r t .  

IynMyJ+(! !:?>: :'. ;' - 
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s a v e ;  i n  f a c t  t h e y  were a n  a v P r a g e  o f  66,609 CFA I n  t h e  h c l e .  
C l e a r : y  60,3OB//ea1-  l n  a g r : c u l t u r z l  l r l c cme  i s  a b r e a l . . l n g  p o l n ? .  

The  s e v n g s  o f  t h e  t w o  f a r m e r s  now c n  t h e  w a l t i n g  l i s t  
f c r  pumps  were 3,020 a n d  43 ,000.  

B.  A l l  f a r m e r s  who a c q u i r e d  p u m p s  h a v e  c o n t i ~ . t u e d  t o  s a v e ,  i f  
t h e  m o n t h l y  f i g u r e s  f o r  1987 a n d  1 9 9 0  a r e  c o m p a r e d ,  t h o u g h  
t h e i r  s a v i n g s  h a v e  d r o p p e d  c o n s i d e r a b l y ,  b y  a n  a v e r a g e  o f  
75,000. T h i s  b e a r s  o u t  t h e i r  i n i t i a l  j u d g e m e n t  t h a t  t h e y  
c o u l d  s u p p o r t  t h e  c o s t  o f  t h e  pump. 

1 . T h i z  d r o p  i n  s a v i n g s  d o e s ,  h o w e v e r ,  rsf s e  twc i m p o r t a c t  
q 3 e s t i o n s .  

a .  W i l l  t h e  pumE o w n e r s  be  a b l e  t o  a f f o r d  t o  r e p l a c e  t h e i r  
pumps  i f  t h e y  a r t  fis l c n c j ~ r  i n  t h e  s a n e  e c c c o n i c s l l y  
a d v a n t a g e o u s  p o s l t i c n . ?  I n s i ~ r d  c f  h s v i n g  ar, a v e r a g e  ~f 

8E. ,OCB L'FA ir: s a v i n g s  v e r s u s  t h e  a v e r a g e  c j f  62 ,002 f i ; r  
f a r m e r :  a b c v e  G O  ,OgZ ;yea r  ~n i n c c m e ,  t h t y  ns2w he;$e 5.n 
a v t r 2 ; e  t f  '7,69C i n  s ~ v i n p s .  T h e  c r e d i t  p a ~ r ~ e n t s  a s  n o 9  
s t  r u c  ', u r e d - - a t  t h e  demand  o f  t h e  pump ownsr5.--mal..a TIG 

p r o v i s i o n  f c r  :he  a m o r t i r a : i c n  o f  t h e  PUFF5 s o  t h a t  
when  a ptifip d i e s  a n  o w n e r  w i l l  h a v e  n o  a u t s m a t i c  
s a v i n g s  w i t h  w h i c h  t o  p u r c h a ~ e  a n o t h e r .  I f  t h e  pumps  
l a s t  l o n g e r  t h a n  t h e  @ e r i ~ d  o f  c r e d i t  r e p a y m ~ n t s  ! w h i c h  
the:; h i v e  b e e n  p r e d i c t e d  t o  d o  t h e  f a r m e r s  u i l l  h a v e  
t a  s a v e  e n o u g h  f r o m  t h e i r  i n c r e a s e d  p r o d u c t i o n  t~ mee t  
tk,e c r ~ d i t  r e q u i r e ~ x e n t s  f o r  a n o t h e r  pui ip.  Z i l !  t h e y  d c  
t h i s  cr s ~ e n d  !he money?  Cne  c a n n c t  p r e d i c t  b u t  t h e  

\ F r o i e c t  c an  e d u c a t e  t h e  o w n e r s  a b c u t  t h e  f u t u r e .  

b .  f i r e  t h e  pump o w n e r s  r e a l l y  b e t t e r  o f f  b e c a u s e  o f  !ha 
p r o j e c t  li t h e i r  s a v i n g s  h a v e  d e c l l n e d  a s  a r e s u l t ?  I n  
considering t h i s  q u e s t i c n  w e  m u s t  r e m e m b e r :  f i r s t ,  
t h e s e  a r e  a v f r a o e   saving^. s o  s a m e  pump o w n e r s  a r e  
. 5 s v i n ~  s o r e  t h a n  t h e y  u s e d  t o .  S e c . = ~ d ,  t h e  d r c p  i n  
t h e i r  s a v i n g s  was z c m p a r a b i e  t o  t h e  d r o b  c f  Eon5 
s h a d o u f  f s r m e r s ,  h u t  many s h a d z u f  f a r m e r s '  i n c a m r  
d r o p i ; e 3  l e s s ,  s o  t h e  pump f a r m e r s  a r e  a t  t h e  e n d  o f  t h e  
s p e c t r u m  u h i c h  s u f f e r e d  m o s t .  T h i r d ,  ev ' an  s a ,  a l l  pump 
o u n s r s  s t i l l  have some s a v i n g s .  F o u r t h ,  piimp c a n e r s  
a r e  u n a n i m o u s  i n  c l a i m i n g  t h e i r  l i f e  h a s  i m p r o v e d  s i n c e  
t h e y  a c q u i r e d  pumps  e v e n  t h c u g h  t h e  f i g u r e s  show ! h e i r  
s6vings a r e  down.  T h e  e n t h r o p o l ~ ~ i s t  w o u l d  make the  
i n f o r m e d  g u e s s  t h a t  t h i s  i s  b e c a u s e  t h e  p r o b l e m  s f  
m a i n t a i n i n g  a s t e a d y  c a s h  f l o w  h e s  b e e n  h e l p e d  b y  t h e  
pumFs  anti t h e  p r t j e c  t . 
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C .  From t h e  d a t a  we can conc lude  t h a t :  

Dad c r e d i t  r i s k s  e a r n  under  60,000 CFA i n  
a g r i c u l t u r a l  income p e r  year .  

medium c r e d i t  r i s k s  e a r n  between 68-240.000 i n  
a g r i c u l t u r a l  income p e r  year .  

good c r e d i t  r i s k s  . e a r n  abov~e 240,000 i n  
a g r i c u l t u r a l  income p e r  year .  

However, i f  we l o o k  a t  t h e  pre-pump :ncome o f  t hose  who 
besame punp owners 5 earned over  2'i)8,?~00, t h e  o t h e r  2 b e t u e e n  EQ- 
129 ,088 .  WE c o u l d  t h e r e f c r e  e x t e n d  !he range and say the! t hose  
who e a r n  o k e r  ;Ck?,O00 a r e  good c r e d l t  r i s k s .  

I * l c reo \er ,  t h e  a,ders.ge 5 a ~ . i n 9 5  o f  pe r t , i c i pan t  s  who earf ied 
! J ~ f i i ~ ~ ? l  EC!-1451,2GO iJere o n i s  Z5,630'.  ' 

Wh~rea:  those who earned between 158-159,890 ha$ s n c u a l  
a g r : c d ! t u r a l  sav ings  o f  85,3QC, wn lnh  i s  v e r y  c l ~ ~ e  i ndeed t c  t h e  
EF,,GOO average sab'ings o f  a l l  t h c s e  who l a t e r  became pump odner:. 

Hence: 

o i t  i s  l i k e l y  t h a t  anyone e a r n i n s  over  149.000/vear 
i n  a o r i c u l t u r a l  income i s  a  uood c r e d i t  r i s k .  

C. I t  i s  p o s s i b l e  t h a t  income-earners between 60-149,089 can  
pu rchase  pumps on c r e d i t  i f  t h e  p r i c e  o f  t h e  pump were l o w e r  
o r  t h e  down payment l e s s ,  b u t  o t h e r  c o n d i t i o n s  would have t o  
be  s t r i c t e r  s i n c e  t h e y  a r e  l e s s  c r e d i t w o r t h y .  I f  t h e  d a l o u  
p r o v e s  e f f i c i e n t  i n  t h i s  zone these  fa rmers  w o u l d / c o u l d  be 
t a r g e t e d  f o r  i t .  

T h l s  c c n c l u s i s n  i s  d e r i v e d  f rom t h e  f a c t  t h a t  Z f a rmers  whc 
e a r n  ~ e t w e e n  Ca-149,000 purchased a m o r t i z e d  pumps and 1 has 2 

pun2 on c r e d i t  cnd has Seen a b l e  t o  ma1.e t h e  payments. 

- - . I  Farmers i n  t h i s  inccme c a t e p o r y  (60-149 , @ O D )  a r e  SKJ,,. o f  t he  
s a n p l e  p o p u l a t i o n .  A l though ! h i s  i s  l a r g e  a  p a r t  o f  t h e  
p o p u l a t i o n ,  t h e  a n t h r o p o l o g i s t  r e c c ~ ~ m e n d s  t h z t  i t  no! be d i r e c t l y  
t e r g e t e d  f o r  mctsrpump i lse i n  t h e .  nex t  phzse cf: t h e  p r o j e c t .  
Eea!ir,g w i t h  t h i s  p s r t  s f  t h e  p c ~ u l a ! i o n  i nc reases  t h e  r l s ! : . s  o f  
l a s i n g  money f s r  t h e  r e v o l v i n g  fund end t h e  t i m e  s p e n t  cn  



sdperbisisn for str1ct condltians would be better sper,: on :he 

half of the pc~ulatlcn whlch 1s a gocd credit r l ~ C .  

E. Almost all those who participated in th:e project have 
benefitted, whether or not they have acquired motorpumps. 
Project families' training has increased the amount of food 
available. increased wadi production and increased income. 

o Cune ir~d poleer cereai prcduction have not been trucla! 
to mcst usdl firxerr cc-nsdnpticn slnce the lSl9s 
drcu~ht beg6n. I n s  t rad improved wadi agrlcui t ure 
(vepetablis and grain; has eased many wad1 farmer:' 
access to gralp. 

~3 Impr%>~rd wad1 agriculture has increased many w a ~ ;  
farm;ng families' ~isndsrd sf li~.,;np; they have mGre 
food end a steadier casn flow. 

+. 
i )  improv~d wadi agriculture hzs led t~ incr~ased 

ccnsun~ticn rather than increased Investment i~ s a v i ~ g s  
or 1 ivest~ck. Some farmers h a ~ g ~  invested in n~tc~rpu~ps. 

1 .  The projeci's positive inp.sct can be seen cn fsrmers' 
standard of llring in that they: 

a.  ha.^^ steadier income; 
h .  housing; 
c. have accepied msst technique5 a5 givinp better c3r  

e a ~ i e r  results; 
d. h s v e  more focd to ea?; 

f e. havs an better lifestyle and their w ~ r r i ~ s   ha^^ 

deiressed. 

2 .  The findings abcut impact c-n inccme and debt are ambiguous. 

3. 5cme indicators chosen crfore the project b e ~ a n  z s  measures 
of project impact do not show any change. Froject impsct cannot 
be directly tied $0: 

h. higher savings or a larger number of pecple 
savlng; 

i. increased purchases of iivestocb. . .  



T h e s e  1 n d i c 8 t o r s  h and  i may show n c  l n p a c !  b e c a u s e  t h ~ r e  w a s  
n o n e .  Or i n e y  may ~e iagg:ng ~ n d i c a t o r - s .  S a v ~ n g s  a n d  1 ; v e ~ t c ; c l :  
p u r c h s s e s  may show a n  i n c r e a s e  o n c e  income  i n c r e a s e s  more  t r  
g r o w s  s t e a d i e r  s i n c e  p e o p l e  a i  p r e s e n t  n a y  b e  s p e n d ~ c g  t h e i r  
s d d i t i c n a l  income  o n  i m p r o v i n g  t h e i ' r  stand arc^ o f  l i v i n g ,  which 
f c r  mos t  was m a r g i n a l  i n  t h e  p r e - p r o j e c t  p e r i c d .  I t  i s  a l s o  
p o s s i b l e  t h a t  i n  t h e  f u t u r e  t h e s e  i n d i c a t o r s  may n o t  show much 
impact b e c a u s e  p e o p l e  will b e  s p e n d i n g  t h e i r  i n c r e a s e d  i n z c m e  o n  
pump c r e d i t  p a y m e n t s  o r  pump r e p l a c e m e n t .  R e f o r e  c o n c l u d i n p  f rom 
t h e s e  u n c h a n g e d  i n d i c s t o r s  t h a t  t h e  p r o j e c t  h a d  no i m p a c i  we n e e d  
t o  s e e  what h a p p e n s  i n  i h e  n s z t  p h a s e .  

The most w o r r i s o m e  i q d i c a t o r  i s  f ,  :.ncome, w h i c h  1s 
a m b i g u o u s  i n  i t s  r e s u l t s .  f~ mariy f a r n e r s  who c l a i m  ? h a t  t h e i r  
l i f e  i s  e a s l e r  a r e  s h ~ w i n g  l e c s  n e t  p r o f i t  t h a n  a t  t h e  b e g i n ~ i i g  
o f  t h e  p r o j e c t .  The a n t h r o p o l o g i s t  w o r r i e s  t h a t  t h e  pumg f a r m e r s  
msy b e  g e t t i n g  i n t o  a s i t u a t i o n  w h e r e  t h e y  h a v e  a g r e a t e r  c a s h  
f l o w  b u t  h i g h e r  e x p e n s e s  iG t he :  t h e r e  i s  rs r e e l  E e c o n o K l c  
i m p r c u z m e n t  . 

F .  f t c c o r d i n g  t o  t h e  b a s e l i n e  a n d  e n d - o f - p r o j e c t  s u r v e y  wad i  
p r o d u c t i o n  h a s  improved  t h e  s t a n d a r d  o f  l i v i n g  o f  p r o j e c t  
f a r m e r s .  

S i n c e  t h e  p r o j e c t ' s  p u r p o s e  was t o  i n c r e a s e  wad i  p r o d u c t i o n  
i n  N p o u r i  S u b - P r e f e c t u r e  w h i l e  m a i n t a i n i n g  r i m ~ r o v i n g  s o l !  
fertility i t  1 s  pf  p r i m a r y  i n p o r t a n c e  t o  d e t ~ r ~ i n e  n h e i h e r  t h e  
p r o j ~ z t  h e l p e d  t h e  t a r g e t  p c p u l a t i o n  i n c r e a s e  wad1 p r o d u c t i o n  
w h i l e  m a i n t a 1 n : n g  s o r i  f e r t i l i t y ,  i n c r e a s e d  t h e  s m c u n i  o f  f e ~ d  
t h e y  h s d  t o  e a t ,  o r  i n c r e a s c d  t h e i r  income o r  s t a n d a r d  o f  living. 
fit t he  time t h e  p r o j e c t  was u n d e r t a k e n .  i n c r e s s i n g  wadi  
p r o d u c t i o n  was i m p o r t a n t  b e c a u s e  c o n t i n u o u s  d r c u g h t  i n  e a r ! i ~ r  
y e a r s  h a d  d e c i m s t e d  Flgourr f a r m e r s '  s t a c k s  of  a e r e i . l s  a n d  t h e i r  
s a v i n g s  i n  l i v e s t o c k .  Many p e o p l e  i n  t h e  p r o ~ e c t  z o n e  were j u s t  
s c r a p l n g  b y .  They u e r e  c o n s t a n t l y  w o r r i e d  a b o u t  g e t i i n g  ~ n o u g n  $ 9  

e a t  a n d  a b o u t  e a r n i n g  enough  money j u s t  t~ p a y  t ~ k 2 5  a n d  buy t h e  
n e c e s s i t i e s  o f  I l f e ,  n o t  t o  s p e a k  o f  i n v e s t i n g  i n  l i v s t o c l . : .  
S i n c e  d u n e  c e r e a l  p r o d d c t i s n  h a d  b e e n  e r r a t i c ,  dad1 f a r n l n g  was 
t a r g e t e d  a s  b e i n g  t h e  mos t  !il. ,ely s a b r z e  o f  i ~ c r e a s r d  a n d  
d e p e n d a b l e  f o o d  p r o d u c t i o n  !tt-,e ~ r o j e c t  g ~ a l  s n d  t h e  s e c t o r  g o a l  
o f  USAID a t  t h e  t l m e ) .  Dune production c o n t i n u e d  t o  be e r r s t l c  
d u r l n g  t h e  p r o j e c t  p e r i o d ;  a t  Ngciuri i n  1959,  .For e : - a m p l e ,  i t .  
r a i n e d  o n l y  t w i c e  a n d  f a r m e r s  d i d  n o t  e v e n  b ~ t h e r  t o  sow t h e  
d u n e s .  

6. FOOD: Dune p r o d u c e  was nct ' e n o u g h  i n  1987 or 1990 i n  any 
v i l l a g e  s u r v e y e d  f o r  p e o p l e  t o  e a t  well y e a r - r o u n d .  Wad.i 
p r o d u c e  made t h e  d i f f e r e n c e  i n  t h e  m o n t h s  a f t e r  t h e  f a r m e r s '  
d u n e  c r o p  had g i v e n  o u t .  



No d i r e c t  measures c f  t h e  amcunt o f  f o o d  ccnsumed u e r e  t e l . ~ n  
a t  t h e  Seg lnn lnc j  c r  end o f  t h e  p r o j e c t  s l n c c  such  re:.earch w a u l d  
have  b e ~ r .  f s r  t o o  c c r n p i l c e t e d .  'However ,  thr -oughout  t h e  t h e  
p r o j e c t  s u t j e c t s  were asl-.ed c n  i h s  m c n t h l y  s u r v e y s  whe the r  ~t had  
been  d i f f i c u l t  f o r  them t e  o b t a i n  f o c d  and  how t h e y  had managed 
t o  g e t  ~ t .  Because a  f a r m e r ' s  f o o d  s u p p l y  comes j o i n t l y  f r s n  
h i s  dune c e r e a l  c r o p s ,  h i s  w6d: c e r e a l  a n d  v e g e t a b ! ~  c r o p s  (some 
o f  u h l s h  he  = e l  1s t . ~  buy c e r e s l s  ! , ! i , L e ~ t ~ c l - ,  a n t  n o n - a p r l c u ! t ? ; r a l  
r e v e n u e ,  t t l i s  i s  c,nly e G e n e r s i  i n d i c a t c r  t h a t  p e o p l e  a r e  now 
k e t ? e r  o f f  and  no t  e d i r e c t  measure o f  u a d i  p r < z d u c t i o n  ~ n d  
p r o j e c t  l s z a c t .  

Respcndents  a! Ygra and N ~ o u r l  s a i d  f r o m  January  t o  AU&IJ$? 
i n  19E7 t h a t  i t  was k d r d  t o  g e t  enough feed t s  ea: ; t h e y  a l s o  
r e ~ l i e d  ~ f t e r  t h e  dune h s r v e s t  t h a t  f a c d  w t i j  n c t  h a r d  u n t i i  
December c r  January .  f iespondants a t  M c i o r i ,  E ~ u i  and  Manga!ma 
s a i d  t h a i  f c c d  was n c t  c f i f f i s u ! :  1 r montl;  b u t  , 5 t t r i b u t e d  
t h e i r  fc .zd m c s i l y  t -3 wadi p r s d u c t i c n .  F s r  i a r ~ ~ r ;  a t  E s d ~  f r c d  
was w a ~  ~ e s y  in September 1957,  a f t e r  t h e  h ~ r . ~ , ~ s t ;  d t : re&si f ig  
numcers hh2 enough Toad t o  € s t  I n  esc t ,  s u c c t s s i v e  month,  s o  t h a t  
by  J a n u a r y  f o o d  wes d i f f i c u l t  f o r  a b o u i  h a l f  t h e  f a m i l ~ ~ e .  The 
o t h e r  h e l f  s c raped  b y  on wadi  p r o d u c e  u n t l l  June,  when f o ~ d  
became v e r y  d i f  f  l c u l t  f c r  them t e o .  

- 
) h a s  i n  t h e  deep wa te r  w a d i s  o f  N g c u r i  Mo lo  and Ygra wadi  

~ r c d u c e  b ~ l p e d  i n  1987 b u t  was i r s u f f i c i e n t ;  f o o d  was p l e n t i f u l  
o n l y  i 7  ?he mar;ths r i g h t  a f t e r  t h e  dune har;.est.. A t  Msde, klhe~-e 
w a t e r  15 ;eep b u t  l e s s  d i f f l c h l t ,  f c o d  t ias  easy f o r  ei;5r.?.3ne 
~ f t e r  t h e  dun€ ha rves t  iSE7 a n d  ssme waji f e r m ~ r s  a l s ~  grew 
~ n o u a h  i n  t h e  c0r . i  and h c t  h i l t  n o t  t h e  r a i n y  seasop. In the 
m e d i u n  and sha!low wedis o f  E c u i ,  P l o l c r l  and  rt6nga!ma f o o d  was 

n c t  e p r c b l e n  f o r  p r e c i i c a l l y  a l l  f a r m e r s  i n t e r ~ i e u e d  f rom t h e  
dune h a r v e s t  t h r o u g h  November a n d  a f t e r  t h a t  a l l  b u t  2 o f  
wad i  f a r m e r s  g r e u  enough w a d i  p r c d u c e  t o  meet t h e i r  f o c d  needs .  

The differences i n  wadi  p r ~ d u c t i c ~ n  i n  d i f  f e r e n i  a reas  s r e  
j u p p c r t s d  b y  f i g u r e s  on 1957 a g r i c u l t u r a l  income d z t a .  A t  Yprs 
a n d  M o l o  t h e  a g r i c u l t u r a l  income c f  a l l  b u t  sne f ~ r m e r  
i n t r r v i e w e o  was l e s s  t h a n  what t t ! ey  spen o n  f ood ;  t h e  on€ 
e x c e ~ t i i c n  j u s t  b roke  even. I e  t h e y  h a d  t o  have some non- 
a g r i c u l t u r a l  s o u r c e  of o u t s l d e  incsme t o  buy  e n ~ u g ~ h  f ood .  A t  Made 
s t o u t  h a i f  t h e  fa rmers  made a n  adequa te  inc.ome-abcat what a l l  t h e  
f a r m e r s  a t  Mangalma made-ihe r e c t  were up w l t h  l l o l o r i  and Bo i i l  
whc re  t h e  a g r i c u l t u r a l  i f i coxes  were h i g h .  

C : ~ r , e ,  u a d i ,  l i c e s t o c k  an3 n a n - f a r ?  income- -p lay  a r o l a  in 
how nuch f c o d  and income a  f a r m e r  has .  To h e l p  c i e r l f y  f u r t h e r  
i h e  ;ole t h a t  cune and p a l d e r  grain ~ 5 .  wad i  p r o d u c t i c n  ha: 
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p l a y e d ,  t h e  a n t  h r c p o l o p l s t  as l -ed t a c h  f a r m e r  i n t e r v i e w e d  f o r  how 
nany  months he h a d  e a t l f i  h i s  I a z t  dune c r o p  and  a l s c  h i s  p o l d e r  
c r c p  , 1 f  he had  one. 

T a b l e  7 
T o t  a1  
months 
d u n e i p l  d r  

d months # 2 t mcnths t f a r m -  X % 
dunes fa rmers  p o l d e r s  e r s  f r m r s  X 

2 \  o f  i h e s e  f a r m e r s  d i d  n o t  t o t h e r  t o  scw a t  s l i ,  t h e  r e s t  
r e c e i v e d  n o t h i n p  o r  a t  t h e  most 15 days w o r t h  because  s f  c r i c k e t s  
o r  l a c k  o f  r e i n i s l l .  One f a rmer  who had n o t h l n g  f r o m  t h e  3 ~ n e s  
had  8 months  o f  c e r e a l  f r om  sorphum and wheat p r o d u c e d  i n  t h e  
wadi; he has t a k e n  a  p o l d e r  C l e I d  t h i s  y e a r .  2 f a r m e r s  a l s o  has 
c 6 r e a l  s t o c k e d  f r o m  t h e  y e a r  b e f o r e ,  one had  50 d a y s '  w c r t h ,  t h e  
o t h e r  4 months;  t h e s e  s t o c k s  were nat c o u n t e d  i n  t h e  number o f  
m o n t h s ' c e r e a l  a v a i l a b l e  f r o m  1969. The number o f  f a r m e r s  i s  c,nly 
39 and  n o t  59 because  one was t r a . i e l i n p  o u r i n p  t h e  r a i n y  ceasor, .  

+ The f a r m e r  has a  househo ld  w i t h  4 members c l d  enough t o  work 
i n  t h e  dunes and  i s  h i m s e l f  a n  e n t e r p r i s i n g  f a r m e r ;  h i s  v i l l a g e  
i s  one o f  t h e  few t h a t  had a r e a s o n a b l e  m i l l e t  h a w e s t  i n  1969. 

8 One 'No Answer " .  

o  A c c o r d i n g  t c  t h e  f a r n e r s  i n ? e r t 4 i e w e d  a  l i t t i e  o v e r  h a i f  : 

had dune c rops  wh i ch  were n c n - e s i s t a n t  o r  l a s t e d  t h e i r  
f a m i l y  l e s s  thar:  20 days.  I n  a d d i t i c n ,  83: o f  t h e  
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f s rme rs  had no g r a l n  f r o m  a  p o l d e r  era;;, e i t h e r  b e c s ~ s e  
t h e y  d i d  no t  own a  p o l d e r  field o r  t e c z u s e  t h e y  had  r c ?  
 anted. 

0 1 8 / 4 9  o r  375 r e p o r t e d  t h a t  t h e y  had  no  dune h a r v e s t  a t  
a l l  and t h a t  t h e y  had  n o  p o l d e r  f i e l d ; ;  t h e y  we re ,  
t h e r e f c r e ,  c o m p l e t e l y  d e p e n d e ~ t  on  wadi  a g r i c u l t i i r e .  
l i v e s t c c k  and non- fa rm r e v e n u e  f o r  t h e l r  f s m l l y s '  
c e r e a l  needs. 

3 85?! o f  farmers h a r v e s t e d  enaugh dune g r a i n  t c  l a s t  PC, 
more t h a t  2 months,. 

i h s u g h  dune p r o d u c t i o n  may have  i m p r o v e d  f o r  some fa rmefs  
o v e r  t h e  p r o j 9 c i  p e r i o d ,  a c c o r d i n g  t o  t h e i r  m ~ r t h l y  s t s t e m e n t s  
E ~ C - u t  how t h e y  had mansged i o  c b t a i n  most. o f  t h e i r  f c o d  and T a t l e  
5 ,  dune p r o d u c ? i c n  Lias n c t  e s  i m p o r t a n t  a  f a i t c r  i r .  f o a ~ d  
s v 5 i ! a b i i t l  a s  was w a d i  f a r m l n q .  Dune produ.c: ion was i m p c r i a ~ ~ ,  , 
r a y h e r ,  in e a ~ l n g  ~ n  ?hp  p o ~ t - h a r v e s t  manths t h e  c c r s t s n t  
p r e s E u r e  t o  pur,:hsse c e r e 6 i s .  

H. 31/50 fa rmers ,  o r  6 2 X ,  d i r e c t l y  a t t r i b u t e d  t h e i r  i m p r o v e d  
f o o d  s i t u a t i o n ,  r i s e  i n  income and  t h e i r  s t a n d a r d  o f  l i v i n g  
t o  t h e  p r o j e c t .  

PJc;rlng t h e  e n d - o f - p r c j e c ?  s u r v e y  a  r?urnb.zr o f  f a r m e r s  
v o l o n t a r i l y  a t t r i b u t e d  t h e i r  i m p r o v e d  conci i f :an t o  t h e  SET 
p r o j r c i .  T h i s  uas no t  e l i c i t e d  by  a q u e s t i o n  b u t  added by  r h e  
p e r s i n  b e i n g  i n t e r v i e w e d .  I t  i s  p z r h a p s  remarCah ie  t h s t  t t , i ~  ma-y 
f s r m e r s  f e l t  s t r o n g l y  enough t s  a f  i e r  such  s i a t c m e n t s  3 w i n g  
i n d l ~ l d u a l  i n t e r v i e w s .  22 f e l t  so s u r e  o f  t h e i r  g resp  o f  i h ~ i r  
ec r~ r i om ic  s i t u a t i o n  t h a t  t h e y  v o i c n t e e r e d  e s t i m a t e s  o f  how much 
t h e i r  income had i nc reased .  W h i l e  t h e  p r o j e c t  a n t h r o p o l s a i s t  
w o u l i  h a v e  been l e e r y  o f  such  e s t i m a t e s  a t  ?he  t i n e  s toe c o l l e c ? t d  
b a s e 1 i n e  d a t a ,  ?he mon th l y  economlc  s u r v e y s  done w i t h  t h e s e  
t ' a rne-s  a f t e r  t h e y  j o i n e d '  t h e  p r o j e c t  have  g:.~.en ihem a f a c  
scunle;  g r a s p  o f  t h e i r  own economic  s i t u a t i o n .  Some ha.45 n a s i e r e d  
t h e i r  a c c o u n t s  b e t t e r  t han  o t h e r s ,  i t .  i s  t r u e .  These f i s u ~ e s  
~ u s t  b e  checked  a g a i n s t  t h p  m o n t h l y  economic d a t a ;  t h e y  do 
howe.der r e p r e s e n t  these f a r m e r s '  p e r c e p t i o n  o f  how much t h e i r  
r e v e n u e  h s s  been augmented b y  t h e  p r . > j e c t .  T h e i r  e s t i m a t e s  r a n g e d  
f r o m  a n  i n c r s a s e  o f  1/3 tc. 10 t i m e s  ( t h i s  l a s t  me.y n o t ,  i n  f a c t ,  
be  a s  i m p l a u s i t l e  ae i t  s ~ u n d s ,  g i v e n  t h e  f a r m e r ' s  
c i r c u m s t a n c e s ) .  14/22 j u d ~ e d  t h a t  t h e i r  i n t o f i r  had doub led  t c  
q u a d r u p l e d  due t o  i n c reases  i n  y i e l d  o r  v a l u e  o f  p r c d u c e  t r s u g h t  
e b c u t  b y  t h e  p r c j e c t .  
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INCOME: Farmers a t t r i b u t e  t h e  improvements i n  t h e i r  l i v e s  
d i r e c t l y  t o  t h e  p r o j e c t ' s  t e c h n i q u e s ,  e d u c a t i o n ,  we116 and 
pumps; n o n - p r o j e c t  f a r m e r s .  p e r c e i v e  t h e i r  f u t u r e  
p a r t i c i p a t i o n  i n  t h e  p r o j e c t  as  a way o f  i m p r o v i n g  t h e i r  
l i v e s .  However, t h e r e  i s ,  a t  t h e  l e v e l  o f  economic a n a l y s i s  
done, no  l i n k  between t h e  number o f  technic jues a d o p t e d  and 
i n c r e a s e d  income. The income d a t a  i s ,  moreover,  ambiguous ; 
some f i g u r e s  show an i m p r o v e m e n t ' i n  income, some t h a t  income 
has gone down. 

a. The r e a s o n  f o r  no l i n k  a p p e a r i n g  between i n c r e a s e d  income 
and  p r o j e c t  p a r t i c i p a t i o n  would be  interesting t o  know. The 
a n t  h r o p a l o g i s t  s ~ i s p e c t  s  , f rom h e r  d i s c u s s i o n s  w i t h  t h e  pro. jec ' t  
a g r s n o m i s t ,  t h a t  g r a i n  p l a y s  en  ~ r n p o r t a n t  p a r t  i n  t h i s  s u r p r i s i n g  
r e s u l t .  I n  t h e  zones uhe re  dune c r o p s  grew, f a rmers '  manetary  
income may have s tayed  t h e  same because wadi p r o d u c t i c n  had 
i n p r o v e d  and had become s t e a d i e r .  I f  fa rmers  had more wadi 
p r c d u c e  ? a  s e l l ,  the.;/ c z u l d  i e e p  snc! conslime the. ,;rain w h i c h  the;,.  
h a d  p r e v i c u s l y  been f c r c e d  t a  s e l l  t~ r a i s e  money f o r  n t c e 5 s i t : e s  
and l e t s r  had t o  buy back:, when t h e y  needed G r a i n  t o  e a t .  W i t h  t h e  
p r o j e c t  t hey  may have been e a t i n g  t h e  g r a i n  and spending t h e i r  
income Gn o t h e r  i t ems ;  hence t . h e l r  s t a n d a r d  o f  l i v i n g  wou ld  ha;e 
improsgEd even though t h e i r  income s t a y e d  t h e  barns. 

k n c t h e r  reescrn f a r  no i l r pac f  on income s i ~ o i ~ i n g  up may be  . 

t h s t  many o f  t h e  pufip f a rmers  used t h e l r  pumps t o  expand t h ~  
s u r f a c e  a res  under  g r a i n  i t h e i r  wadi p a r c e l s .  (They a r e  

p r r c e i ~ ~ i n g  the: t h i s  i s  no t  An e f f i c i e n t  use o f  t h e  pump i .  T ~ E  
6 ; a i ~  would no t  be s c l d  f o r  mcney snd so would f ic t  eppesr i n  :he 
s c c c h n t  5 .  

These p G S S 1 b i l l t i e S  can  be e x p l o r e d  when t h e  agronc-mic da ta  
1s a v a i l a b l e .  

b .  Farmers '  p r e - p r o j e c t  income seems t c  be r e l a t e d  t o  t h e  
numker o f  t echn iques  t h e  fa rmer  l a t e r  t r l e d .  Farmers u i t h  a  v e r ,  
l o w  agricultural income i u n d e r  €3,800 CFA/year j e i t h e r  t r i e d  ve ry  
few ( a - 4 )  new ?echc iques- - t  hese were fa rmers  who engaged i n  ver;/ 
l i t t l e  wadi fa rmrns- -or  t r i e d  l o t s  o f  techn iques:  5-9, 10-1Ai-- 
t h e s e  were poo r  farmers whc r e l i e d  h e a v i l y  on wadi f s r m i n g .  

The r e m a i n i n g  fa rmers  u i t h  l e s s  t h a n  average a g r i c u l t u r a l  
i n c ~ m e  (60-149,000! d i d  n o t  t r y  3s many techn iques  ( 8 - 4 ,  5-9 j 6.5. 

t h c s e  poo re r  c r  b e t t e r  o f f  d i a  ( 5 - 9 ,  12-14), Farmers w l t h  
motcrpumps have b e ~ f i  open t o  t r y i n g  new techn iques  ( s e e  End-of- 
P r o j e c t  E v a l u a t l a n  Report  f a r  C R T ,  p . 2 7 ,  d r a f t ;  s i n c e  i r r i g a t l ~ n  
i s  ea5; t r  and they  hsve  more f r e e  t lme .  I f  we .cons ider .  onl- 
s h z d c o f  fa rmers  i n  o r d e r  t 5  remove t h e  i n f l u e n c e  o f  f r e e  t i m e  ~t 
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s t  1 1 1  h c l d s  t r u e  t h a t  t h e  p o c r e z t  f a r m e r s  = I t h e r  engarlye v e r y  
l i t t i e  l n  wad1 f j r m l n G  and t r i e d  few techn1r;i;e:j s r  depended a n  
wad1 fa rm; rq  and t r l e d  l c t s .  f i e l c w  a v e r a g e  lnccme : EB-129 ,000 )  
s h a 2 c c f  f ~ r m e r s  t r i e d  fewer  t e c h n l q u e z  t h a n  w e i ! - c f f  st-,adcuf 
f e r m e r s  whc t r l e d ,  f;r ?he n o s t  p a r t  , be tween  5-5 t e c h n i q u e s .  
They t e n d e d  n c t  t o  t r y  more b e c s u s e  many f e l t  t h s t  l e r g e  s q u a r e s  
a n d  f u r r o w s  toc8C t o o  mush w a t e r  a n d  were  n o r e  s u i t a b l e  t o  
r o t c r ~ u m p  f a r m i n g  t han  s h a d c c i  i r r i g a t i o n  so t h e y  d i d  n o t  t r y  
them. P, lsa w i t h o u t  pumps t h e y  were  l e s s  l i l e ! y  tc? t r y  impre.;ed 
be115  u n i e s s  t h e y  hsd r e a l  w a t e r  e r t c a c t l c n  p rob l ems  so  i h e y  d l d  
r , c i  t r y  t h i s  new t echn ique .  

T h l s  l e e d s  us  a g a i n  t o  r + e m p h a ~ i z e  t h e  need f c r  e x t e n s l c n  
a g e n t s  t s  uc r l :  w i t h  s h a d o ~ f  f a r m e r s  a n d  t h ~ i r  p e r c e p t i o n s  tr, 
d e m o n s t r a t e  t o  them t h a t  a l t h o u g h  i r r l g a t l c n  must b e  done more 
f r e q u s n i l y ,  o v e r a i l  wa te r  r e q u i r e m e n t s  a r e  l e s s ,  w l t h  t h e  new 
techn :ques  , and d a t e r  application mare ef f e c t l v . ~ .  A t  t h e  5sne 
t l m e  tk1e a g r o n s m l s t  end w a t e r  l i f t i n ~ / i r r l c a t i c n  s p e s i s l i s t  
s i i o u l  d z.?n? i nue t h e i r  wor I. c.n de:,e!oping a p i  i n a l  Ldater 
a p p l l c a i  l t n s  pnd  v a r i a t i ~ ~ n s  c.n 5~uare: rc .w c n n s t f - u c t  i ~ f i  t o  t a i  e 
i n t o  s.:=sbrt o t f i e r  d5nands cc s h a d o o f  f a r m e r s  t i n e  w h i c h  -ay I:.eep 
them  fro^ r e a c h i n p  o p t i n a l  p r ~ d u c t  i v l t y  w i ? h  w a t e r  appl l . :s t  i o n s .  
?hey  ne5d  6 b a l a n c e  where s h a l o o f  f a r m e r s  do no?, f e e l  t h5 . i  t h e  
p r o p c s ~ d  ag rcnom iz  t e c h n i q u e s  a r e  b e y c n d  t h e i r  c a p a c l t y  t o  
i r r i g a t e  a n d  w h e r ~  t h e  n o d l  f  i e d  t e c h m i s u e s  s t  ill c:,,,e i m p r o v e d  
r e s u l t .  s ,  

T h e r e  i s  a wcsk i n d i z s t i o n  t h a t  t h e  number %:f t e ~ h n i ~ z u e s  
a d c p t e d  p l a y e d  a  r o l e  i n  t h l s  o v e r a l l  f i m e i l o r a t i o n  l n  f a r x e r s '  
ecc7ci;mii: 51 t i l a t i c .n .  Flmon~ th.e 2 9  e i . t e n s l . , + ~ l y  wel l -surve:;er l  
f a r m e r s ,  o f  thc.se who moved f r c m  s p e n d i r , ~  mzre  :n 1557 t n a n  t h e y  
e s r n e i  1n a g r i c u l t u r s !  Income t~ e s r n i r q  m t r E  t h ~ n  t h e y  .pen t  IF 

\ 1392 ,  3 t i sed  5-9 t e c h n i q u e s ,  2 u s e d  10-14 and  o n l y  1 u s e d  ; neu  
i ~ ~ c h n : g u e  o n l y .  

C o n t r a d i c t o r y  r e s u l t s  csme f r c m  ? h s  ~ ~ r ~ n o m i c  d a t a  a v s i l a b l e  
o n  12/52 f s r n r s .  These 12 a r e  amcng t h e  50 ~ i l c t s  and  c c > n i r o l s  
S t i t  wzre c h o s e n  f o r  a n a l y s i s  @n!y t e c u s e  c o m p u t s r  &ita 163s a t  

-,  
p r e s e n t  s v a i l a b l e  on  them. i n e ~  a r e ,  : i ;ereiore, 
r e p r e ~ s n t a t i v e .  ! I / ; :  had l e s s  g r c c s  w a d i  incame i n  13ES t h e n  ifi  
1 9 8 7 ,  e v e n  t h a u g h  ;hey had t r i e d  b e t w e r n  E -13  neid : :echniques.  :Zne 
f a r m e r  w l t h  a pump had i n c r e e s e d  h i s  income b u t  t h e  o t h e r  t h r e e  
pump oblners had  decressed.  

Tkese  l a s t  f i n d i n ~ s  l o c h  g r i m .  When added  t o  t h e  f a c t  t h a t  
t h e r e  is n c  d ~ r e c t  l i n k  be tween  t h e  n u z b e r  o f  t e c h n i q u e s  t r i e d  
a n d  i n c r e a s e d  ~ n c o r e ,  ?he  p r o j e c t  e p p e a r s  t o  have  had  n o ,  c r  e v e n  
A n e g a t i ~ e  e f f e c t  cn  f a r m e r s '  i n ccmes .  The income d a t a  i s  
amb i cao t i s ,  s e r e  p s ~ i t i v e ,  some n e g a t i v e  and  scme n e i t h e r .  I n  
addition, c e r t a l n  ~ n d i c a t o r - - s a v i n g s  a c l  l ~ v e s t z c k  p u r c h a s e s - -  
shcw no p r o j e c t  ~ n p e c t .  On t h e  o t h e r  h a r d ,  f a r m e r s '  i m p r o ~ e d  
a c c e s s  t o  f o o d ,  s t a n d a r d  o f  l i v i n g .  s t e a d i e r  i n come ,  what s p p ~ a r s  
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to be lessened debt, hcuslnp, an3 an cverall posltlve resp~nse t; 
the project, ind1;a:e the project has had a posltlve lmpact. 

. While there is no direct 1l.nk between techniques adopted 
and ansunt of Increased inccme, data gathered fram 50 people In 
the basellne arid end of project survey show that many people are 
no longer in a precarious ecoriomic situation. 

Table 8 

June! July I1 987 X 1990 

saved 49X 542 

income= 
expenses 6 X 20;: 

Esper;szs, 
income " L a ,  

d /. 26:; 

positive 
i ncome 551: 7.1: 

nega t i ve 
income 45% 26% 

\ T h e  big chanpe has beeri between the number of p e s p i e  who 
earned ~nouph to cover thelr expenses vs. ?hsse w h ~  h ~ d  to use 
thrfr savinps or go inio debt. 1 iceto 1 9 %  of farmers have 
shifted from having a "ne~ativr inzme" in 19E7 to the poaltive 
side o f  the belance sheet in 19YB;- Thus i t  would appear t h a t ,  . 
eve.; th.>ugh the number of farmers who are able tc. save  maney has 
not increased much, farm~rs lncome has improved a n d  they are less 
lil.,ely tc p~ lnto deb!. Ancther indication of this positive 
improvrmrnt is !he Deputy Sub-prefect's observation that standing 
onion crops are rarely sold now in order to raise money, i q  

czntrast to 1587. 

58% of farmers considered (these numbers represent their 
perception of their financial situation based on their monthly 
repcrts cn income and outlay: i that their incame had increased 
over the entire project period and only 62 felt that their inc,>Ke 
had declined. So 86% of farmers would place themseives on the 
posltive side of the balance sheet in 1350. It must S E  rememkered 
that June/July/Aupust are the hardest montt0s of the year and the 
mast likely tine a farmer uill have cash probl~ms; if a f e u  mcre 



farmers t hinl, t ha? thelr orersll econom:.: 51q;uat lon 1 s mcre 
?osltl.~e than ?he actual amzunts saved a ~ d  spec: in June and j d i y  
~ n d l c a ? ~ ,  the:r perceptlcrn mi) be accurate. 

d. The project has not had a noticable lfipact on savings. 
If the ability to save is considered a sign of adequate income, 
the c;mparlson between the number of control end pllst fermsrs 
who saved in the month prior to the surveys ln 19E7 and 199C 
lndic~tes that there has been only' a s!ight increase in the 
number of farmers uho have saved money. The resson the savings 
rate nay nct be greater is tk,at farmers may be scending mcjre ,c.n 
an improved standard cf I~ving. This appears to be the case. 

. STANDARD OF LIVING: Twice as many farmers felt they had an 
adequete standard of living at the end of the project. 

V i / Z  farmers in i % 7  said they.  had en adequate sts~dard 
of  living; 

0 21'3 fermers in 1990 sald they had an ~dequate standard 
of livlng. 

a. Lifestyle has improved. 

Fsrm~rs in the project felt. their lifestyl*, cver all. had 
ixpro-ged. Tk,ey had more to r s i  and feuer worr;.ss a t c u t  fcod, 
cculd buy tea, sugar and p o ~ a d e  mere often a r d  fell i ~ t o  deci ,  
less' often. The commentarlcs tk,ey gave G n  tneir sta~dard c f  
living, in respanse to the ssme question ~n 1'367 and 1598 sho*~  
the? feel their standard of !~vinp has improved. Tuice a ~ .  men! 
are betier-off In 1990, by their own admission. The prcject ha5 
reversed the prcportions. 

b .  Grut numbers on housing construction do ~ o t  s h o ~  that i $e  
project hes had an impact. 

The nu~ber o f  houses b ~ l l t  In 1995-90 la greater than In 
1587 but appears unrelated tc increased lncsme or the degree t c  
whlch different wadls took adhantage of pr2jeC:t technlques. 
Farmers uere asked on the basellne and flna! sJrveys ~f they ksad 
bullt any houses durlng the last year, slnce constructlon can 
demand a large money ~nvestment. The anthropo1og;st supposed that 
an ~ncreese In hcuslng tonstructlon might 1nd:zete xrrt 
dlspesablc Income. Hcwever, crnstructl~n lncr*ased In 5 a f  :he 6 
first-year p r ~ ~ e c t  vlllagas, whether or not t5ey used lots of 
project technlques or hsd much lncrease ln lrcome. T h ~ s  N~curl 
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and  Ycjra,  d h l c h  benefitted t h e  l e a s t  f r o m  t h e  p r c j e c t  l n c r e a j e d  
t h e i r  c c n s : r u c t l u n  as much as  d i d  Plangalma, w h l c h  has " m c d e l "  
f a r m e r s .  A t  Made, where f a r m e r s  u s e d  many new techniques and  h 5 d  
increased :nccme, p e o p l e  b u l l t  t h e  same number o f  houses  ~ n  1990 
as  I n  1987.  

Howeve r ,  i f  one I o a k s  a t  t h e  *.mount spen t  c n  h o u s i n g  a n d  t h e  - - ~ ~ u r c e  o f  i h e  :ncome, t h e  p i c t u r e  shows a p o s l t i v e  p r o j e c t  
i m p a c t .  A t  Ygra t h e  money spend  o n , h o u s i n g  came f r c m  s o u r i e s  
o t h r r  t a h n  wad1 a g r i c u l t u r e ,  e x c e p t  f c r  one "amrer  who s p e n t  
10,220 CFA he had  e a r n e d  b o t h  f r ~ m  t h e  wad i  arid w ~ r k i n g  a s  a 
l a b o r e r .  6 t  N g o u r i  the  mcney cs f ie  f r o m  wad i  farm in^ b u t  t h e  
D ~ i l d l p h g ~  c o s t  l e s s  and  4,008 CFA, e h c e p t  f c r  t h e  one b u i l t  b y  
t h e  v e r y  p r c g r e s s i v e  pump f a r m e r / w e l l  team member who s p e n t  
1zCI ,gCO CFfi. I n  c c n t r a s t  , e l i  t h e  mcney spen t  e n  h c u s i n g  a.t 
Msngalma came f r c m  wad i  f a r m i n g .  The i n d i c a t i c n s  a t  Made a n d  E o u i  
r e m a i n  ambigcloirs; a t  B u u i  t h e  h o t ~ s i n g  was c o n s t r u c t e d  e n t i r e l y  b y  
t h e  cwne rs  w i t h c u t  any c o s t s  and  a t  Made, t h o u g h  t h e  money came 
f r c m  dad1  p r o d u c e ,  one house C D S ~  o n l y  506 CFn', i h e  o t h e r  7,533.  

K .  INVESTMENTS: The p r o j e c t  has  n o t  had  a n  i m p a c t  o n  
i n v e s t m e n t s .  Farmers  a r e  n o t  s a v i n g  more o r  p u r c h a s i n g  more 
l i v e s t o c k  a s  a r e s u l t  o f  t h e  p r o j e c t .  

e n o t h e r  r e a s o n  t h e  s a v l n g s  r a t e  msy be  l o w  c o u l d  t e  t h a t  
f a r m e r s  a r e  c p e n d l n g  money o n  l l u e s t z c l  and  E a v l n g  om t n e  h o o f .  
Farme-5 do n o t ,  however ,  seem t o  ha.vr 1nvr; ted msre i n  i lcesioszC 
a f t e r  :he Z r o j e c t  began,  so  n o  p r o j e c t  i r p a z t  c a n  b e  seen .  

\ 

e .  A i s h c u g h  t h e  p r o j e c t  a n t h r ~ p o l o g l s t  c c l l r c t e d  d c t a  cn 
l : + e s t c c l  i n  1987 ,  f a c e d  w:ih l l ~ l t ~ d  ! ime f ~ r  f l e l d w e r l  i n  l E G ,  
she d r o p ~ e d  questions she f e l t  e i i c l t e d  t h e  ~ c s t  unreliable 
r e s p c n E e s .  Number o f  I i v e s i c c i  rJas o n r  such  quec . i l on .  T h e r e  1 5 ,  

t h e ~ e i ~ r e ,  no  l n f o r n a t l o n  d l r e c t i y  compa rab le  t o  what u a s  f c i r nd  
1 7 .  c ~ r m e r s  were asi.ed l f  t h e j  had  bough t  sr- s o l d  l l Y e s t o c C  
~ l t h l ?  t h e  l a s t  y e a r .  

G 112 f s r m e r s  ouned g o a t s  i n  1987.  
1!5 f a r m e r s  ouned c a t t i e ,  t h e  most ~ a l ~ ~ e d  l l v e s t o c l . ,  
I n  1957. 

G d 8 1  h a d  pu rchased  a n i m e l s  i n  1553-98. 
58Z had  not p u r c h e s e d  a n i m a l s  ( 3  because t h e y  h a d  t o  

u s e  ihe : r  money f a r  motorpump p a y ~ e n t ; ! .  
10;; n o  answer on  a n i m a l  p u r c h s s e s .  
3 1" ,, h s d  s o l d  i l v e s t c c k .  
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2 .  The l n f o r m a t i c n  we c a n  g l e s n  f r o m  t h e  d s t a  z n  i r b t  1 5  

amt lpuo i rs . '  Whereas t h e r e  i s  a  c o m p l e t e  s e r i e s  o f  d a t a  f o r  a l l  t h e  
montk,s f r c m  k u g u s t  19E7 t o  Sep tember  1988 ,  o n l y  d s t a  f o r  June  
159C ~ c s  available. I n  1957-88 t h e  CFA o r  m o r e ?  i h e  deep w s d i s  s f  
Made a n d  Ygra wer deep l y  i n  d e b t  ( f a r m e r s  had  20.800 C F A  c r  msre  
s f  d e b t s  ) , Mangalma and N g o u r l  Moia m o d e r a t e l y  i 12-1 J ,809 i , and 
P c u l  and  M c l o r l  l e s s  so ( : - E , m G O i .  f i t  t h e  5 6 %  t i n e  f e r n e r s  a t  
Y q r a  ga3;e o u t  l o a n s ,  w h l l e  Wade, M c l o  and E.Otri gave c~clt v e r y  
s m a l l  ones (250-3,0083. I n  c o n t r a s t  f a r m e r s  a t  Y c l c r i ,  t h e  ieast 
l n d e b i c d ,  l e n t  o u t  a n  ave rage  o f  25,800 C F A .  T h i s  d e t t  d a t a  
r e f e l e t s  t h e  eccncmie  s i t u a t i c n  I n  t h e s e  wad i s  i n  1527,  w l t h  de5p 
~ ~ a d i  f a r m e r =  h a r d  up  f o r  money, e s p e c i a l l y  a t  f g r a .  Tk,ou~!i M o l o  
1 s  e 2eep wad i  i t  uas scnewhat  ! e s j  i n d e b t e d  I;ecsuse 5o mar,? 
f a r m e r s  had  e ; . t r a - a g r i c u l t u r a l  soc; rcas o f  income.  

The !SSQ d a t a  shows o n l y  t h a t  f a r m e r s  a::. Ygra a r c  !ess 
i n e e b t e d  and  a r e  a i t u a l l y  !end:ng c u t  a l i ~ i l e  mzney,  a n  

imptc.,cment r n  t h e i r  s : t u a t l . > n .  2 i  h e r i i i ~ t  thr-  z a t a  is 
unre;.+al i n s .  

c .  L i v e s t o c k  purchases  & n d  s e l e s ,  wh ich  were a l m o s t  ecu3.i 
d u r i n ~  t h e  p r o j e c t  p e r i o d ,  do  n o t  i n d i c a t e  an  i?---.,- I ,dl u v ~ i i  ' c r  
U G r 5 r r , l n g  economic  situation s i  n c e  2 1 !5a repot- teci  t h a t  t hey hsd  
sc.13 1 1 v e s t ~ c k  i n  t h e  l a s t  y e s r .  T h i s  seems t o  say t h a t  macy 
f s r p e r ~  s t i l l  s u f f e r e d  t l m e s  when c a s h  was s h o r t  and t h e y  h a 3  t o  
c a s h  ~n their a n i m a l  c a v i n g s .  On€ c f  t h e  a ims o f  p r o j e c t  s t a f f  
2 s  t o  i n t r o d u c e  c raps  w h i c h  uou!d b r i n g  i n  5 f a i r l y  s i r a d y  
in.:;ms so t h a t  t h e  f a rme r  c o u l d  c o v e r  h i s  i i s u a l  expenses ,  t k , i i  
f i n d i - 2  m i g h t  i n d i c a t e  t h e  proje.;! hae n o t  s i ~ . ~ i l i = ~ d  m o n t n i y  
i n c 3 ~ e  ~ u f  f l \ : i ~ n t  i y .  The answer  t o  this is d i ~ e r s i f  i c e t i o n  2' 

\ 
p r o d u c t  i o n  snd e a r l y  and l a t e  season  c u l t  i * v a r = .  

?, number o f  fa rmers  v c l o n t e e r e d  t h e  r e a s o n  f c r  w n l c h  t h ~ y  
hsd 5;ld t h e i r  an ima l s .  

T a b l e  9 

c u ~ i ~  m i l l e t  n e c e s s l  t l e s  ce reman ies  pas  t r a d e  
( s u g e r / c a  

uce!c lo !hes ) 

These  figures canno? i n d i c a t e  t h e  genera!  s i t u a t i c n  s i n c e  
t h e y  s r 2  i n c c m p l e t e  b u t  t h e y  do t t i l  u s  why scme f a r n e r s  d e r e  
 sell;^^ their a n i m a l s .  The r e a ~ . ~ n s  i n c l u d e  t h e  same 213 r e a s o ~ s  
as i n  1 3 6 7 - - l i f e  i s  h a r d  and  f e r a e r s  need  t o  b u y  f c o d  and meet 

f l k t " -  , . . .  
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s t c l a l  c b i l g e t l c n s - - c u t  f a r m e r s  2 r e  now a l s o  s e l l i n g  a n l n a l s  t s  
p u r c h a s e  mcrcrpumps and keep  them r u n n i n g .  A b y - u o r d  among 
p r o j e c t  s t a f f  1s t h a t  i f  f a r m e r s  s t a r t  s e l l l n g  t h e l r  v a l u a b l e  
c a i t l e  t o  buy  pumps t h i s  will be  2 r e a i  s i g n  o f  E i r o j e c t  success .  
6ne  f a r m e r  r e p o r t e d  he s o l d  a  cow t o  h e l p  pay  f o r  h i s  punp and  
b u y  f u e l - - o n e  success s t o r y ,  a t  l e a s t .  

L. No more  f a r m e r s  owned t r a n s p o r t  a n i m a l s  i n  1990 t h a n  i n  
1987.  Fa rme rs  have n o t  i n v e s t e d '  i n  b e a s t s  o f  b u r d e n  o r  i n  
o t h e r  a n i m a l s .  

Since t r a n s p o r t a t i o n  was o f  g r e a t  c o n c e r n  i o  f a r m e r s  i n  
1 5 9 0 ,  t h e  a n t h r o p o l o g i s t  d i d  i n s u i r e  d i r e c t l y  abou t  ~ G L J  many 
b e 3 6 t s  o f  b u r d e n  each i s r n e r  i n t e r v i e w e d  owned. 

- 
c ;/4 f z r n ~ r s  ~ n  1957 owned t r a n s p o r t  a n l m a l s  - 

211 f a r r e r s  19 1'38 o!.ined t r a n s p o r r  animal:. 

The E r c F c r i : o n  s f  f a r m e r s  c u n l r g  b e a s t s  o f  b u r d e ~  has n ~ t  
: h s c g ? o  be twee  !5S7 and 1990 .  Even  t h o j g h  f s r m e r s  c s n s i d e r  
t r a n 3 z a r t  t o  be  a  p ro@lem t h e y  d s  n s t  appear  t o  be  I n v e s t i n g  iii 

i t .  T h l s  1 5  r e t h c r  pu= : l l ?g  s l n c e  f a r m e r s  c o n s i d e r  ? r a n s p o r t a i l o n  
t o  b e  s u c h  a p r e s s l n g  p r o b l ~ m .  T h l s  s h ~ u l d  h e  e l a n l n e d  b e f o r e  any  
a n l m a l  t r a r s p o r t a t l o n  c r e d l t  p r o s r a m  1s ~ m p l e m e n t e d .  

I f  t r a n s p a r t a t i o n  i s  a  p r c b l e m  why a r e  n c t  m r r e  f a r m e r s  
in . " .est  i n g  l n  ~ t ?  A p o s s i b i e  a n s w e r ,  wh i ch  s h o u l d  I;e e x a m i r e d ,  i s  
t h a t  dcnC..efs a r e  cheap ( u n d e r  10,808 CFA) b u t  ca3r;ot carr:; n i i c h .  
7 -  ,, C -  , o r m e r s  awned o n l y  one c i o n k ~ y ,  c n l y  6 c~wned two a?d  2 ownee 

i h r p k  d ~ n k e y s .  F o r  mcs? o f  t h e s e  f a r m e r s ,  t h e n ,  t :7ough t h e y  haqe 
b e a s t s  o f  t u r d e n  t h e y  c a n n s t  move  much p roduce  a t  one t i p ? .  

H o r s e s  a r e  m l d - p r l c e d  (25,888 a n d  U G ,  depend lnp  on  c j u e l l t y  ) b u t  
e r *  u s e d  mainly f o r  human transportation; cnly 5 f a r m e r s  owned 
h c r ~ e s ,  l n  any  case.  13  farmer^, l e s s  t h a n  h a l f  t h e  number ~~aho 
o u n e d  donI,eys, own camels .  Camels ,  w h l c h  a r e  t h e  most p o w e r f u l  
f o r m  o f  t r a n s p o r t  , e r e  expensive (65,052 CFA anJ  up ) snd  reqY;re 
a l e r 5 e  ~ n v e s t m e n t .  Thus e f f l c l e v t  t r a n s p ; r t a t l c n  pe r5apc  
r e q u i r e s  mc re  t h a n  some f s r m e r s  e r e  w l l l l n g  t o  ~ n v e s t .  

M.  The s o c i a l  and  economic s i t u a t i o n s  o f  f a r m  f a m i l i e s  w h i c h  
d i d  o r  d i d  n o t  adop t  new t e c h n i q u e s  canno t  be compared b y  
m e a s u r i n g  impac t  on  i ncome ,  s i n c e  income does n o t  ( a s  y e t ? )  
r e f l e c t  any  d i f f e r e n c e s .  The number o f  techn ic lues  a d o p t e d  i s  
n o t  r e f l e c t e d  i n  any  soc i o -econom ic  d i f f e r e n c e s ,  e i t h e r . T h e  
p r o o f  o f  t h e  v a l u e  o f  t h e  p r o j e c t '  i s  r e v e a l e d  b y  t h e  number 
o f  f a r m e r s  who a d o p t e d  new t e c h n i q u e s  a n d  t h e  l o w  r a t e  o f  
r e j e c t i o n  o f  new t e c h n i q u e s .  Fa rme rs  f e e l  t h e i r  s t a n d a r d  o f  
l i v i n g  has  improved  a n d  t h e i r  l i f e  has been  eased. 
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TG measure t h e  impact on  t h e  s t a n d a r d  o f  ! ~ r l n g  s f  a d c ~ i l f i g  
n e u  t e c h n i q u e s  t h e  b a s e l l n e  s u r v e y  s e t  up t c n t r o l s ,  w+,o s a l d  t h e y  
were  L i n i n t e r e s t e d  I n  t h e  new techniques, and p 1 1 0 t 5 ,  whn 5313 

t h e y  were.  The a d o p t l o n  o f  new agronomic t e s h n l q u e s  was 
c c n s r d e r e a  I n  t h r e e  ways,  c cmpa r l ng :  

I .  p i l o t s  and c c n t r o i s  

5 .  many t e c h n i q u e s  used  z r  few. 

I .  F f l c . t s  vs. c o n t r o l s :  The p i l c t s  adop ted  ~ l i g h t l f  more 
t e c h r , l q u e s  t h a n  c o n t r o l s .  The ave rage  number o f  t e c h n i q u e s  t r i e d  
b y  p i i o t s  was 9 ,  b y  c n n t r o l s  7 ,  end t h e   ace, C r  number c f  - 
? e c h n i q i l e s  msst f r e q u e v t ! ~  e d a p t e d ,  was pllets 5 - 1 1 ,  c o n t r o i s  i- 
8.  The rz,nGe o f  number o f  i e c h n l q u e s  esch  prcL:p t r l e d  was a l sc2  
5 1 n 1 1 3 r :  p l l c t s  0 - 1 4 ,  c o n t r o l s  0-13. d h l l s  1: i s  i r u e  t h a t  t h e  
pi lo:^ u e r e  s l i p h t l y  more adve r . t u r cus  t h a n  t h e  t c n i r s l s  I n  t r y i n g  
a n d  a d c p i i n g  new t c c h n i q e s ,  t h e  r e m a r k a b l e  t h i n s  1s that. i h ~  
s u p p ~ s e d l y  " r is l : . -adverse"  c o n t r o l s ,  who d i d  n c t  choose  t o  j o i n  
t h e  p r o j e c t ,  t r i e d  and a d o p t e d  a l m o s t  as many FEU t e c h n i ~ i i e s  as 
t h e  l e s s  c ~ n s e r v a t i v e  p i l o t s .  From t h e  p s i n t  o f  v i e w  o f  humher o f  
t e c h n i q u e s  t h e r e  i s  l i t t l e  d i f f e r e n c e  be t zeen  p i l c t s  and 
c . z n t r c 1 ~ .  

? ,. U a d i  t,: a d ; :  i n  ssmc ~ d l s  f s r n e r s  tended t c  adop t  p o r e  
t ~ c h i ~ l ~ u e s  t h?n :n e t h e r s .  

\ 

L a u r a  0-5 
, , 
1 Q F C  8-13 
F!go~;r i 1 - i d  
'- ar.u 1 2-1 1 
M o l o r i  . 4-15 
' I ' ~ u l c t i l 1 a  4 
Made 7-13 
Mangalma 7-12 
Ngoudok i 9- 10 
Assan- 9-10 
k a d a r i  

c o n t r a 1  n o t  v l s l t e d  b y  p r o j ~ c t  
p l l o t s  aberaged 8 
pilots 3;one c o n t r o i  13 ,ano ther  1 
p ~ ! ! o t  9;  c o n t r o l  C 
p l l o t  l e i  c o n t r o l  5 
Z r d  f e a r  wad1 
p l l c t  12; c o n t r c l  I @  
pilot 18: c c n t r o l  10 
2nd  y e a r  wad1 
3 r d  !ear wad i  

Fa rmers  in c a n t r o l  wad i  L c u r a ,  i . e .  a  uadi  b h i c h  *las nc.t 
pcrt;s::patlng arid was n o t  t r s i n e d  b y  t h e  p r o j e c t ,  t r i e d  up t o  5 
new ? e c h n l ~ u e s ,  hav:np o b s e r v e d  and i n s u i r e d  abou t  t h e z  e ?  
p r o j e c i  wad i s .  Uad i  f a r m e r s  w i t h  ,pumps ~ n  2nd and 3 r d  y e a r  ~ e d i s  
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t r i e d  i s t s  o f  t e c h n l q u t s .  I n  r j a d i s  i i l e  Mangalma a1;a Madc, p l l t t ~  
a n d  c o n t r o l s  were e q u a i i y  e e s e r  :o i r y  new t e c k o l q u e s  w h e r t e s  i n  
o t h e r  w a d l s ,  where t h e  p r o j e c t  s t a f f  f e e l s  t h e y  ! lave  Seep l e s s  
s ~ i c c e s s f u l . ,  such  as E G U ~  , n g o u r l  ar,d Y ~ r a ,  some f a r m e r s  havc 
t r l e d  j u s t  a s  many t e c h n l q u e s  as e l sewhe re  b u t  o t h e r s ,  e s p e c i a l l y  
c o n t r c l s ,  d i d  n o t  t r y  as many,  i . e .  t h e  p r o j e c t  was s u c c e s s f t i l  
~ i t h  t h e  p i l o t s ,  who were t h e  t a r g e t  p o p u l a t i o n ,  b u t  d i d  n o t  ksve 
as  macy v o l o n t a r y  c c n t r o l  participants. Some f a r m e r s  a t  6 ~ u i  end 
N p c u r i  s a i d  i n  t h e  f i n a l  s u r v e y  t h a t  ?hey have b e n e f i t t e d  l e s s  
f r o m  t h e  p r o j e c t  t h a n  c t h e r  r ; ad l s ;  hawever ,  t h e y  were t h e  f e r m e r s  
who h s j  t r i e d  f ewe r  t e c h q i q u e s .  B c u i  and  N g t u r l  a l s o  were  n o t  
p i c k . ed  f o r  t r l a l  commerc ia l  r r e d i  t s ,  u h i c h  ange red  some f a r m e r s  
t h e r e .  

- 
3 .  Many t e c h n i q u e s  o r  few: R e j e c t i o n  o f  t i 2 ~ h ~ i q ~ ~ ~  i s  a  

b e t t e r  measure o f  p r o j e c t  success  t h a n  i s  accep tance  s i n c e  t h e  
d s t a  dc h s v s  i s  n o t  d e t a i l e d  enough f c r  us  t o  Cnow w h e t h e r  a 
f e r m e r  d i d  n o t  a c c e p t  a tec t ; r . i que  because he d i d  n o t  want t o  c r  
~ P . Z S U S B  h e  c w l d  n o t ,  e i t h e r  because t h e  t e c l i n i q u e  was n o t  
d c m c r ; s t r a t e d  t o  h i m  c r ,  as i l?  t h e  case o f  seeds o r  t o o l s ,  b e c a ~ s s  
t h e  ~ s t . e r i s . 1  was n o i  s v a i l s . b l s .  

c 19/17 a c c e p i e d  a l l  t h e  t c c h n i q u e s  ( a p  t o  I d  1r1 n u n b e r  ) 

w h l c h  t h e y  i r l c d .  

o 28147 r e j e c t e d  a t  !eas t  1 o u t  o f  t h e  i e i h n i q ~ e ~  t h e y  
t r i e d .  

- 
 he most f r e q u e n t  r a t e  o f  r e j e c t i n n  was by  f a r n c r s  w ! - , ~  t r i e d  

E-5  r e ~ z h n i q u e s  end  r e j e c t e d  1 - 2 .  Farmers uhc t r i e d  more. t h a n  2-5 
. , r e j ~ , ? t e d  v e r y  few.  T h i s  i s  where  t h e  conservat.:.Je e l e m c n i  shcwed 

up nr-ct s t r o n g l y .  The f a r m e r s  u h c  t r i e d  1;-9 tech:~ i ; (ue.s  LisiJsaliy 
r e j e c i ~ d  i r r i g a t i n g  l n  l a r g e  squares  o r  i n  r o w s ,  because. t h e y  
f e l t  :t t o o k  t o o  much w a i a r  f o r  a  s h a d ~ u f  G r  t h a t  i h e  c v s p c r a t i o ~  
r e t e  was t o o  g r e s t .  Farmers who t r i e d  more t e c h n i q u e s  msre u f i e n  
h a d  motorpumps and  t h o s e  w h ~  t r i e d  fewer  t h a n  8-9 t e c h n i q u e s  
u s u a l l y  d l d  n o t  t r y  t h e  s q u e r e s / r o w s ,  w h i c h  were ,the t e c h n i q u e s  
mas? f r e q u e n t l y  r e j e c t e d .  

a .  Income and t e c h r i l q u e s :  5 u r p r i s l n g l y .  a  f a r i qe r ' s  income i n  
1 9 9 0  appea red ,  a c i o r d l n g  t o  t h e  s u r v e y  d a t a ,  t o  kt? u n r e l a i e d  t c  
t h e  number o f  t e c h n l q u e s  t h e  f a r m e r  hsd  tried. The lncomes c f  ? b e  
h e a d  o f  h o u s e h o l d  who had  a d o p t e d  more t e c h n l q d e j  were n o t ,  cn 
t h e  w h c l e ,  h l g h e r  t h a n  t h o s e  who adop ted  few. 

The c o n c l u s i o n  i s  t h e n ,  e i t h e r :  

. t h a t  t h e  new a g r o q o n i c  t e c h n i q u e s  hzva  n o t  r a i s e d  
farriers' i n c o n ? ;  o r  
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2 .  i :  i s  n c t  s imp!y t h e  number  o f  t e c h n i q u e s  t r i e d  b u i  a ! s ~  
c t h e r  f a - c t s r s  s u c h  as a r e a  u n d e r  new i e c n l q u e s ,  5 ;  111 i n  
us l7 ,p  new t e c h n l p u e s ,  e t c .  w h l c h  ~ m p a c t s  Income. 

E e f o r e  a c c e p t i n g  1 .  t h e  ag ro r l om ls f  and s n t h r o p o l o g l s t  need  t o  
compare  a n d  e n a l y s e  t h e i r  d a t a  f i o r e  e ? : t e n s l v e l y  t o  see ~f Z .  i s  
t r u e .  Tha t  income has t e e n  ~ n s r e a s e d  f l t s  w l t h  sGme t f  t h e  
econom:c d a t a  t u t  n o t  w l ? h  some o t h e r  ! s e e  1. above )  o r  w l t h  t h e  
f a r m e r s '  commects o r  t h e  r a t e  a t  w h l c h  f a r m e r s  a c c e p t e d / r e j e c t e d  
t h e  t e t h n l q u e s .  

b .  T e c h ~ l c a l  r a a z o n s  f o r  rejecting techniques a r e  l i s t e d  as -. 
f c l ! o w s .  i c e  t e c h n i q u e s  c a n  p r o t e t l y  be m o d l i l e d  t o  l e s s e n  i h e ~ r  
d l  s a d v a n t z s e s .  

The most f r e q u e n l y  r e j e c t e d  t e c h n i q u e  t y  shsaou f  f s r m e r r ,  
u h o  Gabe up  because  ' t h e y  t , t t c~ugh t  i t  toc.l-. t c o  muc h  w a t e r .  They 
u a u a i l y  noted t h e  p l e n t s  d i d  v e r y  w e l l  b u t  t h 3 u ~ h t  i t  :.Gas a 

t e c h n i q u e  s u i t e d  f o r  m o t c r p u n p  i r r l ~ a t i c n  v h l c h  t o c i  l e 5 s  
!JGTl .  t o  * * t r a c t  a c . i s i t s l y  l a r g e  q u a r , t l t , ~  o f  w a t e r .  I n  f s c t  t h e  
amount o f  w a t e r  1 5  a h o ~ t  t h e  same b u i  l t  t a k s  i c n g e r  t o  f i l i  s 
! ~ r g e  s q u a r e .  

ii. c u l t . l v a t i n a  i n  r o w s :  

Fa rme rs  f e l t  t h a t  gunbc  d i d  n o t  s e t  ensugh w a t e r  w h ~ r ,  
c u l t  i s d a t e d  i n  rGws,  th.;ugh o t h e r  p l s n t s  d i d  I d e l l .  The a g r G n o n i s t  
a g r e e s  a c d  has m o d i f i e d  t h e  t e c h n i q u e ,  w h l c h  he i s  ncw t r y i n g  
!.,it h  ssme f a r m e r s .  

U h i l e  most f a r m e r s  d a r e  e n t h u s i a s i i c ,  scne . f a r r ; r r s  i o c n d  i t  
t c sk .  t o o  much e f f o r t  t o  t r a n s p ~ r t  i t  t o  tkle wad i  o r  ?hey  d i d  n c t  
h ~ v r  enough  manure f o r  t h e i r  f i e l d s .  A few c l a i m e d  manure 
a t t r a c t e d  i n s e c t s  w h i c h  t h e n  a t t a c k e d  t h e  p l a n t s .  

1 4 .  r c m p o s t :  

Ycst f a r m r r s  who t r l e d  ccmpos t  were  e n t h u s l a s ? l c ;  a few 
t h c u g h t  i t  a t t r a c t e d  I n s e c t s  w h i c h  a t t s c k e d  t h e  p l s n t s .  

v .  t o o l s :  

The l o n g - h a n d l e d  hoe wo rked  t h e  g r o u n d  mcre  deep l y  t h a n  t h e  
t r a d i t  ic.qa! h o e ,  w h i c h  gave  i t  a n  a d v a n t a g € ,  b u t  d l d  n o t  b r e a k  u p  

t h e  c l o d 5  ~f d r y  e e r t h  a t  t h e  sene  t i m e ,  u h i c h  t h e  s h o r t - h a n d l e d  
h c e  d c e s .  C c n s e q u e n t l y  t h e  f a r m e r s  had  ? o  go o v e r  t h e i r  f i e l a s  e 
se.z.znd t ~ m c  t o  c r i i r ,h  t h e  c l u m p s ,  w h l c h  losi t i v e  an6 n e p e t e d  f o r  
them t h i  a d . ~ a n t a ~ j e  c f  r j o r L . i ~ g  t h e  g r o u n d  d e e p l y .  Farrnsrs r jan t  



~ c m e t n : n g  w h l c n  wl!l wor l  d e e p  l l l e  ? h e  l o n g - h a n z ' l e d  hoe b u t  s a v r  
i i ~ e  z e e  F e c c m m e n a a t l a n  13;. 

N. T h e  i m p o r t a n c e  o f  s o c i a l  f a c t o r s  r e g a r d i n g  t h e  a c c e p t a n c e  o r  
r e j e c t i o n  o f  p r o j e c t  i n n o v a t i o n s  n e e d s  t o  b e  e x a m i n e d  t o  see 
w h i c h  f a c t o r s  c a n  b e  c o n t r o l l e d  b y  t h e  p r o j e c t  s o  t h a t  t h e  
p r o j e c t  w i l l  h a v e  b e t t e r  r e s u l t s  a n d  t h o s e  w h i c h  a re  
i n a l t e r a b l e  f o r c e s .  I t  i s  i m p o r t a n t  t c  n o t e  t h a t  f a r m e r s  
r e j e c t e d  s o e c i f i c  t e c h n i q u e s  f o r  t e c h n i c . a l .  n o t  soc i a l  
r e a 6 o n s .  L i k e w i s e ,  many f a r m e r s  who w e r e  s l o w  t o  a d o p t  new 
t e c h n i q u e s  w e r e  s o  f o r  w h a t  t h e y  c o n s i d e r e d  " t e c h n i c a l "  
r e a s o n s ,  i e .  t h e y  c o n s i d e r e d  t h e m  i n a p p r o p r i a t e  t o  s h a d o u f  
f a r m i n g .  B u t  t h e r e  a r e  4 ~ o c i a l  f a c t o r s  w h i c h  l e d  t o  s l o w  
a d o p t i o n  o f  t e c h n i q u e s .  

1 .  T ~ E  i m p o r t a n c e  o f  n c n - f a r m  i n c o m e  t a  t h e  h o u s ~ h o l d  - -  

b u d g f ? :  A t  E g ~ u r i  a n d  Y g r a  s:.mt p o o r  ( l e s . 5  i k e n  E:8,008 CFh) ~ a i l  
f a r m e r s  were a l r e a d y  q u i t e  d 2 p e n d ~ n t  o n  n c n - f a r m  i n c a r f  t a  
s u ; v i  - 2 ;  w a d i  f a r m i n c  was s n l y  ;n& a n c n s  s e v e r a l  , r , ~ i  t h e  m a j o r ,  - .  s o u r i : e ~ .  cf n o n ~ y .  I Kese f a r m e r s  d i d  n o t  i n c r e a z s ,  t:r d l d  nc!. 
i n c r e a s e  f r . r  l o n g ,  i h e i r  c o m m i t t m e n t  t o  w a d i  f a r ~ i n y ,  e s p e c i a i l y  
b e c a u s e  t h e y  were a k , l ?  t o ' r i d e  a wave ,?f i n c r e a s l r g  p r i c ~ s  , heqce  
b i g g ~ r  p r c i l t s ,  i n  t h e i r  m a j o r  s o u r c e  o f  n o n - f a r -  i n c o m e  ( h i d e s ! .  
T h e s z  f a r ~ ~ + r s  n a y  e v e n t u a l l y  p u t  m o r e  e f f o r t  l n t a  w a d i  f a r m i n g  
a n d  using new techniques ( e s p e c i a l l y  s i n c e  t h ~  p r i c e  o f  h i d e s  i s  
r~cw f a l l i n g )  b u t  t h e y  w i l l  p r o b a b l y  d o  s o  o n l y  w h c ~  t h e y  have  
~ b s e r v e d  t h a t  w a d i  f a r m i n g  h a s  b e c o m e  a g o o d  s c u r c e  o f  i n c o m e  f o r  
o t h e r  p a o r  f a r m e r s  ! i e  t h o s e  who have l e s s  t h a n  EB,c?B'3 b u t  uhi; 
d e p e n d  h e a v i l y  o n  l i s t 1  f a r ~ i v g  a n d  s o  w o r k  w i t h  :he p r c ~ j e c t  ) .  i t  
wca9-:16 be  m o r e  p r o f i t a b l e  t o  c o n :  i n u e  worl.::ng w i t h  r e c e p t i v e  
f e r r n i r s  t h a n  t o  t a r s e t  t h i s  o f f - f e r m  i n c o m ~  g r o ~ p .  

- 
L .  T h e  p r o j e c t  c r e a t e d  j e a l o u s i e s  amGna f a c t i z n s :  

F a c t i c n a l i s m  p l a y s  a n  i m p o r t a n t  p a r t  i n  t h e  p o l i t i c a l  a n d  k i n s h i p  
s y s : s ~ s  o f  t h e  p r ~ j e c t  a r e a .  " A  majcr c h e r a c t e r i s t i c  o f  t h e  
p o l i t i c a l  s y s t t m  r r  t h e  g r o w t h  o f  f a c t i o n s  & h i c k  d c ~  n o t .  s u c p a r i  
t h e  i r ! s t i t i ~ t e d  l e a d e r s  a n d  a f r ~ q u e n t  l i n e  c f  c l e a v a g e  i s  h = t w e ~ n  
b r s ? . k i r s  ( r e a l  a n $  c l a s s i  f i c a i o r y  ,( E a s e l  i ~ e  S ~ ; r ; . e y ,  Ar,ne.: F f ,  p  
36 > "  "The v i l l a g e  c h i e f s  a n d  c a n t o n  c h i e f s  t r y  i z  n a i n A - '  . o , n  a 
d ~ l i c e t e  b e l a n c e  b e t w e e n  u n i t y  a n d  factionalism i l k l i d ,  p 3 3 j . "  Ai 
B o u i  f a c t i o n a l i s r  h a s  z r o p p e d  u p  twice a c d  t h o 5 . e  ;n o n e  s l d e  h s v c  
r e f u s e d  t o  a d o p t  ! ~ z h n i q u ~ ~  a s  a s i g n  o f  t h e i r  c ? p p c s i ? i o n .  

T h e  f i r s t  t l m e  two p r e - e x i s t i n g  f a c t i ~ n s  i n  t h e  v l l l a g c  
s o u g h t  t o  j ~ i n  t h e  p r s j e c ? .  One  f a c t i o n  g a l n e d  t h e  u p p e r  h a n d  b? 
e x c l c d l n g  t h e  c i h e r  f r o m  t h e  p r o j e c t  w a d i .  I n  r c t b r n  r h e  i o c s l n . ;  
f s c t l c n  made a  p c l r ! t  o f  d i s d e l n l n g  t h e  p r c j e c i .  
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T h i  s e c o r ~ d  i l m e ,  t h e  r i i ! a g e  chlef ! l* ledl  ,:r,:.ef as6  a ir.ur,ge;- 
b r . ? t h e r  ? r e  f!;rming i nc ; c : r n t  factions. The 2h1.ef i :  ze!ccn:ent 
because  he  has Seen u n a b l e  t o  " d e ! l v e r  t h e  g s o d s "  t o  his 
v l l l e ~ e r s  w h l c h  he i n l t i s l l j  e n v i c a g e d  ~ o u l d  copie f r o ?  t h e  
p r o j e c t  (pumps t o  ease ~ r r l g a t l o n ,  c=mmerc ie . l  c r e d i t s ) .  H l s  
y c u n p e r  b r o t h e r ,  l n  c o n t r a s t ,  has  been  one c f  t h e  most I n t e r e s t e d  
and  l n v c l v e d  o f  t h e  w a d l ' s  p a r t i c i p a n t s .  D e s p i t e  t h e  c h i e f ' s  
f a i l u r e  t o  deliver t h e  g c o d j  f a r m e r s  w e r E  b e s i n n i n g  i o  see t h e y  
m l g h t  b e n e f l t  f r o m  t r y i n g  some o f  t h e  net i  t e z h n ~ q u e s .  The 
5 ; t c ; a t i o n  was a p 5 r a v a t e d  j u s t  a t  t h i s .  t i m e  b , j  t h e  c h l e f '  f s i l i l r e  
t o  r e c E l v e  a n  ~ x p e r i m e n t a l  c o m m e r c i a l  c r e d i t ,  i J t i i ch  h6s msde t h e  
C ? , i e f / v e r a  b l e l  f e e l  he nee35 t z  r e i n f o r c e  k o i s  p z s i t l c n  b;; 
c r e s i i n g  s o l 1 d 3 r 1 t y  t h r o u g h  i a c i i o n a l l s m  c n c  b y  c r l l i c l s i n g  t k e  
p r o j ~ c t .  

The p r o j e c t  c6n m i t i g a t e  t h i s  s o c i a l  ~ r o S ! e m  by  b e i n g  a s  
lloYie as p ~ s s i b l e  i n  h a n d i n g  o ~ t  t h e  ' e ~ u " - ~ '  g o c d l e ~ "  ( E . E ~  

r rs : rmmcr, la i  i o n  131 t;ut t h e  p r o j e c t  and  i t s  ~ ; i ; ~ d l e ~  p r o v  i d ?  a 
b a t t l e  g r c u n 3  af id weapons f o r  r . - i ? s t l n g  f s c t i o ~ s  i o  war w l l k ,  crs . . a f i c i h e r ,  F a c t i z n s l  p r o b i e z s  i , ~ l l i  b e  impoz .s ib?+  r z  d v o i d .  

Sou1 f a r m e r s  ~ l s o  r e j e c t e d  same p r c j s c  t ir1i.t i a t  ive:. becsuse  
G c u i  wss a p r i m e  t r l a !  s i t e ,  ner ice men! t e c h ~ i q u e s  were : r ;z*  
h e r e  w h i c h  d i d  n o t  u i t l m a t e l y  succeed ,  s u c h  as manua l  pumps. Same 
f i r m e r 5  became d i s c o u r a g e d  and  d l d  n o t  i c i p a t e   it f, much 
e c i h u s ~ a s r  until i h e  l a s t  y e a r  o f  t h e  p r o j e c t .  K o r e o v e r ,  wa51 
f a r p i i n g  s t  B o u i  i s  r e l a t i v e l y  easy  b e c ~ u s ~  o f  t h e  w s t e r  ievei  2 n d  

r i c h  c.zi!. B u t  f a r m e r s  hbd  c j i v e n  up  g rGw iLg  t h e  l u c r a t i v  o n i o n  
b e c a u ~ . e  o f  d i s e a s e .  When 5CCELfiC a g e n t s  v i s i t e d  t h e  wad i  
f r ~ . q u e ~ t l y  because  o f  t h e  p r c j e c t  t h e  f a r v ~ r s  b e r e  eb!e t o  g?t 
i n 5 e c t l c i d e  fr\>m :him and ~ ~ j i n  g r o w i r ~ g  o n i o n s  a g a i n .  53 i n c s m t  
r c s e  r ~ ~ i d l y  a t  t h e  be .g l n r l i ng  .:f t h e  p r z j e c '  ~ i t t ,  L E ~ ?  1 i t t . i ~  
e f f c : k :  f r o m  t h e  fs r -mera ,  k,er;.:a i h e y  had  l i t t l e  i f i c e f i t i v e  i o  t r -y  

I I F ~ C F  t ~ e t w e e n  p i i o t s  and c ~ n t r o ! s  :s 0 t h 2 r  t c c h n l q u e s .  Tht d i L C * -  
most  s i r : ! .  i r ; ~  a ?  S o u i  , s lhers  t h e  a v e r a g e  r+c;m;rp ~f t e chn i r ; ues  
t r i e d  b y  p i l s t s  was 5 ,  b y  c o n t r o l s  2 .  T h i s  r + f l e c t s  ?.he g r o w t h  a i  
f a c t i a n s  and  t h e  l ow  i n c e n t i v e s  f o r  many f a r m e r s  :a j o i n  t h e  
p r a j e a i .  The l i g h t  i n t e r e s t  some f a r m e r s  d e m c n s t r a t e d  a l s o  f i t s  
w i t h  i h e  f a c t  t h a t  f ~ r m e r s  ( i n c l u d i n g  t h e  C h l e f ' m t r e  b l a i  ! e t  
P s u l  IF 1927  i e i l  i n t o  t h e  €0-149,OBB CFA i ncome c a t e g o r y ,  v h i ~ h  
t u r n e d  c u i  t o  b e  t h e  grouF o f  f a r m e r s  l e a s t  re:?pcnsib,e t .2  t-;? 
p r o j e c t  i r ,  w a d i s ,  a r ,  l i l . . e  t h e  ycrl;nger b r c t h e r - ,  f e l i  : n t c  i h e  
h i g h e r  income g r o u p  wh l ch  r e s p c n d e d  w e l l  i o  t h e  p r o j e c t  i n  aii 
wdd l  S .  

A 1 1  t h e  p r o j e c t  c a n  do is r emevbe r  tk,ese 1 2 5 5 ~ ~ s  l n  p l c l . l n g  
new 8 : tes .  

- 
2 .  F e a r  o f  b ~ h a t  f ~ c t i o n e i i a m  c a n  do h a s  a l s o  l e d  some sad;: 

t o  !u-71 dcun  i h c  prCJECt ~ ~ 1 3 .  
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6 1  1  wsdrs hev*  c l e a r  n e m c r l e s  o f  , and . t l ! l  f e a r ,  S O C E L A C ' Z  
p r o m o t i o n  o f  bhea t  ~ ~ o w l n ~ ,  uhen  t h e  s g e n c i  t c c . l d  f a r m e r s  i4ha t  t.:! 
p l a n t .  O t h e r s  s r e  ahlare o f  t h e  r e c e n t  ( 1966-prc tsent  ! s t r u s g l e  
t e i d e e ~  p o l l t r c a l  factions w h l c h  was f s u g n t  using a  SfCEiAC 
~ r r i g ~ t i c n  pump and c c n t r o l  o f  wed: l a r ~ d  as  weapons. Some u a d l s  
w a n t  t o  s t e e r  c l e a r  o f  a n y t h l n g  w h l c h  t h e y  t h l n l .  m l g h t  l e a d  t o  
something s l m l l a r .  

The p r o j e c t  can  u n d e r t a k e  t s  nai.e c ! ea re r  t o  nGc- 
p a r t l c l p a t l n p  wad ls  t h e  conditions w l t h  w h l c h  t h e  p r c j e c t  
r n t s r d e n e s  l n  a  wad1 ( s e e  r e c ~ m m e n d a t l o n  1 1  ) .  However t h ?  
p c s 5 1 b 1 1 1 t y  c f  a wad1 becoming a  pawn o f  o p p o s i n ~  f a c t i ~ 5 ~ s  i s  
inescapable and 5c.ne wad15 m a y  c h o o s e  n s t  t o  r u n  t h e  r l s l . .  

A .  Lack o f  l a n d ,  l a b o r  o r  money may be  u n d e r l y i r i p  r e a s o n s  
fc . r  n o t  becoming  i n v o l v e d  i n  t h e  p r o j e c t .  

a .  l a n d :  F s r n ~ r s  with l l t i l e  l a n d  t-,a<,~ been  end w i l ;  be  
t e  t o  l n v e s t  l n  mo+,crpunps,  u h l c h  w c u l d  b ?  o ~ e r l . l ! !  f o r  
t h ~ : -  s m a l l  s u r f a c e s .  Fa rme rs  w l t h  l i t t l e  !sn2 have e : ? h ~ r  
depended  c n  non-acj:;cultur=l s o d r c e c  c f  Income,  5u:h a5 h l d e s ,  a5 
we:l a s  Gaol  f a r m l r g  and i e n a e d  n o t  t 3  i n c r e a s e  t h e i r  I n v e s t m e n t  
o f  tine ana e f f o r t  l n  wadi f a r m i n g ,  o r  h a + e  t e e 7  q ~ i l l ! ~ n g  t o  t r y  
l o ? :  c f  neh ideas 1n  an  a t t e m p t  t o  I n c r e a s e  t h ~ l r  wadi  ~ n c e m e ,  
w h t n  :t 1s their ma ln  s o u r c e  c f  r e ~ e n u e .  The re  1s a i t t l e  :ha: ?he  
p r c j e c t  c a n  do t c  l n c r e a s e  t h e  &mount e f  l a n d  a  far-mer hes ;  t h e r e  
1s p i e n t y  c f  l a n d  a ~ a l l a b l e  b ~ t  t h e  f a rme r  n u s t  h l n s e l f  w a ~ t  t o  
c u l t i v a t e  more and  a ~ l  f o r  11. 

b .  l a b o r :  Farme-s nsy  &lave e n c u ~ h  l a q d  b u t  n o t  enough  
l e z c r  available t c ~  o r e p a r e  a ! z r g e  a r e a  fc . r  c u l i l v a t l o n  o r  ? a  
i r t - : b a t e  a  t l g  s u r f a c e .  i f  t h e  p r c ~ e c t  f i n a s  a n  e a s i e r  mett-,od o f  
l a c e  c u l t l v a ! i o n  and  c o n t i n u e s  t c  l n t r c d ~ c e  pumps l n t o  t h e  a r e a  
t h ~ : e  c o n s t r a i n t s  t a n  be  avercame.  

c .  money: Income has t u r n e d  o u t  t o  be a  good p r e d i c t o r  
~f f ~ r m e r s '  r e a c t i o n E  t o  t h e  p r o j e c t .  Farmers  uho  h i i  l a r g e  wad i  
incomes (2LQ ,GOO+ ) l n  t h e  p r e - p r o j e c t  p ~ r i c d  u e r e  f a r h e r s  who 
u e r e  a l r e a d y  p u t t i n g  a l e t  o f  e f f o r t  into wad i  f a r m l c g  3 n d  
depznded  on  i t  h e a v i l y  f o r  i n ccme .  I t  i s  n o t  s u r p r i s i n g  t h a t  t h e y  
t,lor;!d c o n t i n u e  t h e i r  1r ;ves iment  in . t i m e  and  l a b t r  w i t h  t h e  
p r o j e c t .  Wad1 f a rme rs  u i t h  v e r y  l c w  incomes ( l e s s  t h a n  E f i , O Z @ !  
~ h o  depended p r i m s r i l y  o n  t h e  w a d i  f o r  t h e i r  re;,.enue were elso 
l i 1 , e l y  t o  seek t o  i n c r e a s e  t h e l r  wad: income s i ~ c e  i t  was t h e i r  
m a i n  r e s c u r c e .  Farmers  u i t h  be1c.w-aterape lncomes (65-145,0$9)  
t u r n e d  c u t  t o  be t h e  !eas t  i n t e r e s t e d  i n  i h e  p r o j e c t .  The 
a n t t i r o p c l o g l s t  f e e l s  t h i s  r e a c t l o n  r e q u i r e s  f u r i h e -  s t u d y  t o  be  
f u l l y  u n d e r s t c c d  bt i?  i t  Ray i n  p a r t  b e  r e l a t e d  ? o  t h e i r  p o s i t i o n  
n i j - w a y  be tween t h e  o t h e r  g r o u p s .  T h e i r  income n s y  l n d l c a t e  t h a t  
t h e ?  ;cere n c t  I n  t h e  precarious position o f  t h e  p r o r e r  f a r m e r s ,  
a n d  3c !ac l  e d  t h e  p r e s s u r e  o f  desperation, bt i? a t  t h e  sane 
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d i d  n o t  see wad i  f a r m l n g  as a  poss l kc l e  s c u r c e  r f  c c n s l d i r s h l e  
incsme w i t h c u t  an i n ves tmen t  c f  c o n s i d e r a t l e  e f f o r t .  The p r . 2 j e c t  
s h o u l d  t a r g e t  t h e  two most recep t1 .de  g r o u p s .  

L a c l  o f  money f o r  a dcwnpayment has a l s o  c c n s t r a i n e d  some 
f a r m e r s  and  k e p t  them f r o m  u s i n g  motorpumps and  some t e c h n i q u e s .  
The p r c j r c t  has two  ways t o  a m e l i o r a t e  t h e  s i t u a t i a n :  

1 .  Reduce t h e  dowcpaynent t o  , a l e v e l  w h i c h  c r e d i t w o r t h y  
f a r m e r s  c a n  a f f c r d  ( s e e  r e c c n m e n d a t i c n  E ) .  

2 .  C o n t i n u e  w c r l i n g  d i t h  shedou f  f a r m e r s  t; i m p r c v e  the, r  
a g r i c u ! t ~ r a l  t e c h n i q u e s  ~n c ~ r d e r  t o  i n c r e a s e  t h e i r  ~ n c c m e  t o  t h e  
p o i n t  t h e y  c a n  a f f o r d  pumps ( s e e  r e c o m m e n d a t i c n  I i z i .  
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UII. EXPECTED AND UNEXPECTED SOCIAL IMPACT OF THE PROJECT 

A .  The project design expected that there mrght be certain 
positive and negative social impacts. Fortunately the positive 
impacts have measured up to or exceeded expecta?ions. The 
negative social impact has been limited and is in part 
unavoidable. There have been unexpected positive! benefits but no 
negative ones. 

1 .  Expected positive impact on well-being of participants. 

2 .  Expected possible negative impact on traditional 
leaders .did not occur. 

3. Expected negative impact of factionalism did occur. 

4. Unexpected positive impact on social development. 

6. The possible negative impact on traditional leader was 
forseen and planned for and thus avoided. 

The prcject leerned from t h z  nepailve experiences of esrlier 
inter,$e~t icns ~n the 1ak.e Area that :radii icnel ieaders cc.u!d t:r 
~ t . s t r u r , t  loniai i i their autnc.rl t y  was reduces tsr ignore.?. The 
projezt design included t h e  traditional I~sders a n d  their 
i7v~j~ernent has been truclal to sLccess of t h e  pr,>j~=f. 65 tkre 
p r s j e c i  load has insreasei, however, over-worb~d s t e f  C h a v e  nct 
kept iraditional !eaders at ail levels as iqforved 6 s  possible. 
Cc.ntact ulth these leaders shculd be ~ a d e  a iilgheir prlcrf t y  (see 
r~zcmnrnda! icn 10 1. 

C .  The pervasivness of factionalism in political and social 
llfe was noted at the time the project was designed. Its 
upswelling is prcbably unavoidable; like "sibling rivalry" 
it will always find some place to crop up. The project has 
given factions another ground over which they could fight. 

3. The virulence with which factions would Flpht i a  benefit 
from the project and deny the o p p c s i t ~ o n  access u a s  
underestlmat~d. At Eoui i t  led to court suits ocer access to wadi 
land at the. Sub-Prrfec-turai level. Thls prsblem has faded ai,jsi 
fnr the moment but the e::d.lsienc o f  factions at 6 c d i  must not be 
f crg:? ten. 
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. The jealzusy amoncj wad15 zvcr accezs to commcr,:itl 
credits I,JS~ also exoectable. i t  1s 51m1lar to the jealausy o.<er 
lnltlel access te the prcject which was avoided by lncludlng 1n 
the project 611 flve c ~ n t o n s  where wedis are located (Easeline 
Serial Surve?, p . 3 E i .  The jealousy over credits dc,es not appear 
to be crip~llng and can probably 'be countered by a judicious 
repartition of the ne*t credlts. 

D .  The development of a Hotorpump 6roup. Commercial Credit 
Fund, and women's investment 'groups was an unexpected 
positive. 

The active fosterins of social development idss not designed 
iriio the project because people In the u s d i  ;o:~e e:bpressed GO 

n e ~ d  fer i t  during the pre-project and baseline survey perior?. 
The enthrspologlst wcrls on the principle that peopie warr' 
hard a s  indl.~lduals or together to scive what. they see as 
prsblems, therefore pushing sccial development t e i a r e  people 
pereels,.ed a need for it. ~ o u l d  tie (~sststi effort.. She d i j ,  h c w e ~ e r ,  
olsde puideiine~ fcr r5anneling sny desire for sccis! ce~,els;ment 
i r ,  culturell~~ spy?rc.i;r:a!e wsys 05 tile need arose ifinner.. Z ,  Lali~ 
F a r ~ e r  Trsining Froject, p. 9,13:. The ;.lost lmportani guic'eiins 
was that groups should be mace up oniy azi people whc voisntarlly 
joined, ie whc E ~ W  their own interest in the group end i ~ h 5  l j e r e  
willing to work. with t h e  oiher members. 

1 .  The project when designed did not forsee that the pump 
technolopy of choice would be the small motorpufi?p. It u a s  hoped 
that lower cost metheds csuld be found because "very few f a r ~ e r s  
e r e  able to ma1.e a n y  =or?. o f  rqsjcr !qc.~stsry ifivestmerlt. i r l  
lncre6sing their yleld. Many cuitivators hedi neither the ricnek 
to lhvest ncr the annual Incone to i ee; s p  cred:t pe~.mentz.. Tk,er. 
would be unable to continue using any expefisive technc!chica! 
.changes much beyond the lifetine a f  the zroject, unless the 
changer could guarentee nct oniy tha? they would reach self- 
sufficiency, but cbtaln considerable d:scrsticnerj income (Annex 
t : ,  p 7 1. " Hcwever, small mo!orpiimps turned csut t; be the pas? 
effective zcceptable form o f  water ti?racticn other than the 
shad~uf. Small motcrpumps required subsiantial mcnetar: 
inGestment !tr,cugh far less than the Fassive moiorpumps ~ h i c h  
SODELAC had proposed for thc region, which cost OVET SDO,3!32 1CFfi 
apiece). Thls r a i s ~ d  the probiem of how to finance them since feb 
f a r n ~ r s  had thc money to buy. The project's experience. with tcial 
motorpumps showed that once a pump was i q  place a Farmer's income 
increa-en sufficiently f ~ r  him to m e i ~ t a i n  the pi~mp end to cerry 
credit payments. What farmers did not have the resources tc do 
was to lnvcst in purchasing a pump ln the first place. hfter the 
credit windcw w i t h  ' J I T A ,  propcsed f c r  Setter-cff farmers in t h ~  
~ r n j e c t  dezlgn, iurned out to be impo;~iSle, the praiect staff, 
in conj~notion wltk the farmers b;hc +ad used ;r had s e e n  iqd 
wished to Furcha~e notcrpumps, ievelcped a re~+clv:ng credlt fund 
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t =  " h e l p  t h e m  : n , e s t  a n d  t o  c o n t i n u e  m a n a g l n g  m o r e  e x p e n s i G e  
t + c h n c l c g 1 e s  ;i?nnex +:, p .  71". 

T h e  d e s i g n  o f   he r e v o i v l n g  f u n d  w a s  p r o p o s e d  by p r c l e c t  
s t a f f  a n d  f l t s  we!! i n t ~  t h e  s i t u s i l c 8 n  i n  t h e  a r e a ,  s h r r e  o n c e  
t h e  p u n p  i s  i n  p l a c e  t h e  f a r m e r  seems t o  b e  a b l e  t c  l .eep i t  u p .  
I t  a !sc  f l t s  w i t h  t h e  individualized n a t u r e  o f  s m a l l  m o t o r p u m p  
i r r i g a t i o n ;  when a f a r m e r  d e c i d e s  h e  w a n t s  a puiqp h e  j o i n s  t h e  
G r o u p  s n d  e v e n t u s l l y  t h e  money w l l l  r e v o l v e  a r o u . i d  t o  h i m .  I t  i s  
n c t  n e c e s s a r y  w i t h  s m a l l  m o t o r p u m p s  f o r  a l l  f a r m e r s  i n  a  Idadi  ts  
m a k e  a n  I n v e ~ t m e n t  i n  e n  i r r i g a t i o n  n e t w o r k  a t  t h a  same t i m e .  T h e  
mot ->rpump g r o u p  was f o r m e d  b y  v c l u n t e e r s  who s a w  a n  a d v e n i a ~ e  i n  
j o i n i n g l  2s w a s  p r o p o s e d  i n  t h e  p r o j e c t  d e s i g n .  " i f  t h e  f a r m e r s  
t h e m s e l v e s  d e c i d e  t o  b a n d  t o g e t h e r  t o  i n v e s t  i n  t e c h n a l o g y  t o o  
e h p e n s : , i e  f o r  a n  i n d i v i d u a l ,  t h e  c r e d i t  a n d  
f l n a n c l a l  ... a r m  . . .  w i l i  h e i p  t h e  i a r ~ ~ e r s  o b t a i n  c r e d i t  a n d  m a c e  
s u r e  t h e y  u n d e r s t a n d  t h e  i m p i i c i t  l o n s  o f  t h e i r  ; . n v e s t . m e n t  . E u t  
t h e  I F I P E ~ I A S  t o  f n r m  c o o p e r a t i ~ , e s  r l ~ s i  c c ~ m e  f r c m  t h e  f a ~ m r r s  
t h e n e l v e s  ( A n n e x  K ,  p . 9 ) " .  

k. 

I n  t n e  E a s e l i n e  S c c i s l  S u r v e y ,  193'7, t h e  a r , t h r c p c l c g i a t  
w r o t e  t h a t  b e c a u s e  o f  f a c t i o n a l  i sn c o o p e r a t i v e s  b;ou!d n.:+i 
s u z c e r d  i n  t h e  a r e a ;  t h i s  t i a s  w r i t t e n  i n  r & s p o n s e  t o  the  G r c ~ p o E a l  
b e i n g  c o n s i d e r e d  a t  t h e  time t h a t  t h e  l a r g e  p u m p s  a v a i l a b l e  f r o m  
SGDEiAC be  u s e d  f o r  pump i r r i g a t i o n .  T h i s  wcuid h a v e  m e a n t  
n e l g h b o u r s  i v e r y  o f t e n  b r o t h e r s / f a t h e r s / s o n s )  w c u l d  h a v e  t o  w o r k  
t o g e t n e r  o n  w a t e r  d i s t r i b u t i o n  a n d  c r e d i t  r e p a y r 8 e n t s .  I t  w o u l d  
a l s o  h a v e  m e a n t  t h a t .  f i e l d s  w o u l d  h a v e  t e  b e  r e c c n f i g c r e d .  The  
a n t h r o p o l o ~ i s i  r e c o m m e n d e d  a g a : n s t  t h a t  t h e n  a n d  now. Szeli 
m c t o r p u m p s  a v o i d  t h e s t  p r o b l e m s  o f  f o r c i n g  p o t e n t i a l  factions t o  
w o r k  t c g f h t e r  i n  c o o p e r a t i v e s  a n d  t h e  e ; < i s t l f i g  notorpump p r o u p  i s  

f c r w d  v c i u n t a r i l y  by p e o p l e  f r c m  a n y  w a d i  who z r e  w i l l i n g  t:: 
.zor!:.' t ~ ~ € ' ; h ~ r ,  m i n i f i i z i n g  p r o b l c m a  o f  c o c f i i c t  w i t h i n  fami!:c: 
a n d  w a d i s .  

F a r m e r s  i n  t h e  g r o u p  a r e  d e i i g h t r d  w i t h  t h e  way i t  h a s  
a l l o w e d  t h e m  t o  g e t  pumps  a n d  - -an  u n e x p e c t e d  s u r p r i s e  f o r  them--  
how x u c h  t h e y  t n j c y  t r a v e l l i n g ,  m e e t i n g  a n d  w o r k i n g  w i t h  f a r n ~ r ~  
l n  s t h e r  w ~ d i s .  I n t e r - w a d i  c c o p e r a t i o n  i s  i n  i t s  n a s c e n t  s i e g e ,  
hs;,r.e.:er, f ind member:. c f  t h e  g r o u p  h a v e  t o  m a k e  a  c 3 n s c i o u s  e f f o r t  . lu - t ~ ~ r c o n e  t h e i r  t s n d e n c y  t o  f a ~ r r  t h e l r  own w a d i .  h n  c ; n e : ; p e c t e d  

d i ~ e d v e n t a ~ ~  h a s  b e e n  t h e  h e a v y  d e m a n d  o n  t ime ukmi.:n i h ~  p r o  o ~ n . ;  

K c t o r p u m p  E o a r d  h a s  made  c f  i t s  m e n b e r s ;  t h e  p r , ? s i d e n t  o f  t h e  
g r c u p  , whc h a s  b o r n e  t h e  h e a v i e s t  b u r d e n ,  c 1 e a r e : j  o n l y  159 CFA 
( s i c )  i n  ~ e d i  r e v e n u e  a f t e r  p a y i n g  pamp c r e d i t s ,  t t c .  b c c a u a e  h e  
w a s  t s o  b u s y  t o  p l a n t .  o n i o n s .  He i s  s t i l l  c o m m i t t e d  t o  t h e  grcup 
b u t  o t h e r s  whc  h a v e  m a d e  s a c r i f i c e s  a r e  b e g i n n i n g  t o  w o n d e r  i f  
t h e y  s h o u l d  n o t  b e  r e c o m p e n s e s .  6s  i h e  pump f e e s  a r e  now se t  t h e  
c r o u p  c a n n o t  a f f o r d  ? G  p a y  i t s  L s ~ s r d  m e m b e r s ,  i f  t h e  dcwn 
p 3 y ~ ~ i € n ?  15 r e d u c e 5  : ' s e e  r e c o m m e n d a t l o r ,  B i ,  t h e  a r l o u n t  c.f v z n e :  
i n  * h e  !..it:? 2 1 1 1  t e  l e s s e n e d  a n d  i t  a i l  1  b e  e v . e r i  h s r d e r  t o  > a y  

m e n k e r s .  I n s i s a d  1: i s  a d . , i s a t ; l c  i h a t  t n e  gr ;up f i l n c t i c n  a s  * 
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e f f l c i e E t l y  a s  p c ~ j z l b ! e  b y  r e d u c r n g  t h e  ilme d c m e n d e d  o f  i:s 

l e a d e r s  i r r c c m m e ~ d a t i o n s  5 & 6 1. 

T h e  m o t o r p u m p  g r o u p  s o l v e d  t h e  p r o b l e m s  o f  e r p c n s i v e  
t e c h n t 1 c g ; d  b y  c r e a t i n g  a  c r e d i t  a n d  p u r c h a s l n p  m e c h a n i s m  f o r  
t h o s e  w h c  w l s h e d  t o  p r o c u r e  a pump.  I t  h a s  b e e , ?  t h o s e  who h a d  
" a c c e s s  t o  l a r g e r  s t i n s  o f  money ( A n n e x  K ,  p . 7 ) " .  m a l n l y  t h o z e  
w i t h  i n c o m e  a b c " e  200,086 CFA, who h a v e  t a l . . e n  o n  i h e  t u r d e n  o f  
c r r d l i .  T h o ~ e  w l t h  l e s s  mcney  h a v e  t u r n e d  t c  i m p r o b e d  w e l l s  afib 
i m p r o v e d  a g r i c u l t u r a l  t e c h n i q u e s  as a !ow l n v e s i n e n t  way c f  
i n c r e a s i n g  t h e l r  y i e ! i .  The  p r o j e c t ,  i s  t r y i r a g  t o  r e s u l v e  t h e  
p r c b l e m s  o f  using e n  e x p e n s i v e  t e c h n o l o g y  b e y o n d  t h e  l i f e t i m e  o f  
t h e  p r c j e c t  b y  setting u p  a s u F p o r t  infrastructure f o r  
m a l n ! a l n i r , G  t h e  t e c h n i c a l  pec i .  . . a g e :  

1 )  t r s i n i n g  l ~ c e l  farriers s s  m e c h s n i c r :  

2 )  setting tip s p a r e  p a r t s  v i l l a g e  s t z r e s  a n d  o r d e r i n g  
n e t w c r l - ; 5 .  

T h e  prgob!em w h i c h  1s 6s y e t  u n r e s c l v e d  i s  hcw t h e  p u % p  
o w n e r s  wi!i r e p l a c e  t h e i r  p u ~ p s  s i n c e  t h e  i o i a l  purchase p r i ~ ~  
may s t111 b e  b e y c n d  t h e n  when  t h e i r  p r e s e n t  pumos  f z i l  ( s e e  
r e c o n e n d a t  ion 10 j . 

2 .  G e l 1  Team: T h e  o t h e r  t e c h n o l o g y  w h l c h  h a s  m a d e  a  
difference i n  w s d i  p r o d u c t i v i t y  i s  i m p r c v e d  w e l l s .  L o c a l  f a r m e r s  
h a v e  been t r a i n e d  t o  p u t  i n  t h e  w e l l s  a n d  a r e  e ' k p i c r i n g  w a y s  c.f 
ordering a n d  t r a n c p o r t i n g  m a t e r i a l s  w i t h c u t  o u t s i d e  h e i p .  T h e  
p u r c h a s e  o f  p u m n s  h z s  s u p t r c e d e d  t h e  l c c a i  c o n s t r u c ! i z n  o f  p u m p s ,  
s t i l l  e d e r y  a t t e m p t  is t e i n g  m a d e  i o  k e e ~  t h e  we!! i ~ a m  p e r s c n n e l  
i o i a l  a r a d  i n  c h a r g z  o f  t h e  w k o l e  p r o c e s s .  The  wel l  t e a m  i s ,  
h o w e b e r ,  ir; ST? a m k l ~ u ~ u s  p o + f t i o n ,  s c m e u h e r e  b e t ~ i c e n  t h e  h e ! p f ~ i  
f i ~ i g h b o u r  who h e l p s  ano!her  f a r m e r  i n  h i s  w a d i  d l g  c u t  h i s  we!! 
f z r  f r e e ,  a n 3  t h e  f e u  p r o f e s s i o n a l  w e i l  d i g g ~ r s / ! i n e r s  who 
c h a r g e d  f o r  t h e i r  z e t v i c e s ,  l e .  t h e y  a r E  causht  b.=twep-n p r a  b c n o  
e n d  p r o f i t - m a k i n g .  The  W e l l  Team b e l o n g s  t o  h e  P lo torpump 6 rc~i r  
which i s  n o n - p r o f l t  e n d  i n s t a l l s  u e l l s  5t t h e  l o w e s t  p c s . s i b l e  
c c ' s t  f c r  i t s  m e m b e r s ,  w h i l e  g i v i n g  t h e  we1 1 tes171 m e m b e r s  some 
p s y m e n :  f a r  t h e l r  ~ i f o r t s .  Some m e m b e r s  o f  t h e  w e i l  t e a m  s e . 2  t h e  
lercjc- s u m s  s p e n t  c n  G e l 1  m a t e r i a l s ,  e t c . ,  s n d  w s n i e r  why the:;, 
: i h o  a r c  ! i k c  p r c ~ f e ~ s i s n a l s ,  c a n n o t  c h s r g e  w h a t  t h e  n a r i : e t  w i l i  
b e a r .  Two f a c t  i o n s  a r e  d e v e l o p i n g  i d i  t h i  ti  i h e  I ' i s t o r p u m p  Group 
b e t w e e n  pump o w n e r s  a n d  t h e  u e l !  t a a m  b u t  b o t h  g r c u p s  a r e  t r y i n g  
t o  k e e p  a  l l d  o n  t h e  p r o b l e m  a n d  r e a c h  a n  6 - c c o m c d a i i o n .  I t  i s  
u n l l l i e i y ,  h o w e v e r ,  t h a t  t h e  p r o b l e m  w i l l  g o  a w a y  e n d  t h e  p r ~ j e c t  
s h o u l d  i o o k  f o r  w a y s  t o  t r a i n  o t h e r  w e l l  t e a m s  n o t  t n l y  I n  w e l l -  
d i g g i n g  b u t  a l s o  i n  s i m p l e  m a n a g e n e n t  p r o c e d u r e s ,  u s i n g  A r a b i c ,  
s y m b o l s  a g e  c r d e r  f o r z s  t o  f i l l  o u t .  D e v e l o p i n g  r e l a t i o n s h i p :  
w i t h  n e r c h a c t s  who can p l a c e  o r d e r s  w c u l d  a l s o  e a s c  t h e  p r c b l e m s  
w h i c h  d i l l  a r i r ~  i f  t h e  w e l l  i e e ~  f a c t i ~ n  s p l i t s  o f f .  



- 
5 .  C ~ m m ~ r c i a l  C r e d l t  Groups:  The l d e a  o f  c:ommercial c r e d i t  -. 

, hc s?.me need grew f r . 5 ~  t h e  f a r m ~ r ~ ' -  nee0 f o r  s teady  l cccme.  
w h i c h  pushes them t o  c u l t i v a t e  c r o p s  wh i ch  ma tu re  a v e r  e p e r i o d  
~f t i m e  snid t o  go t o  marke t  E v e r y  week o r  two t o  s e i l  p r o d u i * .  
a l s c  pushes them t o  s e l l  t h e i r  c r o p s  when t h e y  r !eed money r a t h e r  
t h a n  when p r i c e s  a r e  h i g h .  The p r o j e c t  s t a f f  was s e n s i t i v e  t o  
t h i s  need and a f t e r  p o s i t i v e  e x p e r i e n c e s  w i t h  t h e  motorpump 
grc.up'e c r e d i t ,  deve loped  t h e  i d e a l  o f  a  s i m i l a r  r e v o l v i n g  
r c m ~ e r c l a l  c r e d i t  f und .  The f a rmer  response  has been h i g h l y  
e n t h u s ~ a s t i c  and t h e  t r i a l  g roups .  have g a l n e d  c o n s i d e r a b i e  
e .b :p~ r i ence  about  p u r c h a s i n g ,  s t o r a g e  and s a l e .  They s h o u l d  be  
i n v i t e d  t o  pass on  t h e i r  e,.perience t o  o t h e r  c r e d i t  g roups .  The 
commercial c r e d i t  has been a p c s i i i v e  expepfence  f o r  t h e  
p s r t i c l p a n t s ,  even  f o r  t h o s e  who l o s t  t h e i r  s t o m s  i n , a  t e r r i = i l e  
c 
a l r e .  I t  has ,  hswever ,  c r e a t e d  envy  i n  c t h e r  u a d i s ,  a h i c h  as t h e  
f i l n d  r e v o l v e s  t o  o t h e r  w a d i s ,  s h c u l d  he  reduced  i f  t h e  
r ~ p a r t i i i o n  seems e q u i t a b l e  t o  t h e  f a rmers  i n  t h e  r s g i o n .  

3 .  Uamen's I nves fmen t  Groups:  The development  o f  women's 
i n v e s t m e n t  Groups was u n f o r s e e n .  S i n c e  most women 30 n o t  d l r e c t  1  y 
enpsge i n  wadi p r o d u c t i o n ,  b u t  r a t h e r  i n  h a r v e s t i n g  and 
t r a n s i c r m a t i o n  !which a r e  a p p r o p r i a t e  t a r g e t s  f o r  improvement sf 
3 l s t e r  ~ h e s e  o f  t h e  p r o j e c t ) ,  and sometimes h e l p  with 
~ r r r g a t i o n ,  t h e y  were n o t  d i r e c t l y  t a r g e t e d  13.  Nor dc wcmen 
have sny ma ja r  sources  o f  income w h i c h  i s  t h e i r  own; wadi and 
dune p r s f i t s  b e l a n g  t o  t h e  ma le  head o f  f a m i l y .  Women sometimes 
g e t  t h e  s m a l l  change l e f t  o v e r  f r ~ m  m a r k e t i n g ,  money f r o m  
t r e s ~ i n g  h a i r ,  o r  g i f t s  o f  s m a l l  a n i m a l s  f r o m  r e l a t i v e s  ( t h o u g h  
a t  t h e  sane t i m e  women a r e  t h e  b u s i n e s s  managers c f  t h e  h o u ~ . e h o l d  
and  have a good degree  o f  f i n a n c i a l ,  managever t  and  b i l s i n e s j  
e . . p e r ! i s s ,  j u s t  no  money t o  i n v e s t .  Morever ,  c e r t a ~ n  women ~ h o  
a r e  rdi f o r b i d d e n  by  s o c i a l  cus tom iHaddad)  e r e  v e r y  e n t e r p r i s i n g  
I n  ?i:ding ways t o  e a r n  money f o r  t h e  f a m i l y  1. A t  t h e  b e g i n n l n y  
c f  I -  p r o j e c t  t k ~ e  a n t h r o p o ! o g i s t  t h e r e f o r e  z c n c l u d e d  t h z i  
"wc;menls w e l l - b e i n g  w i l l  nc.t be  d i r e c t l y  a f f t c t e z  b y  t h e  p r o j e c t .  
R a t h e r ,  lmprnvement w i l l  h e  i n d i r e c t ,  t h r o u g h  i n c r e a s e d  househo l r j  
i n c ~ m c  (Anves K ,  p .  7)". 

The wonen's i nves tmen t  g roups  have g rown up because ? h r l r  
c r e s t i ~ l b y  and e n t e r p r i s e  have s u g g e s i e d  t o  them uaya o f  mak ing  
nor,r:i and t h e  p r o j e c t  s t a f f  r esponded  by  f i n d l . n g  t h e  i n i t i a l  
1nk.estmeni c e p i t a l  and h e l p e d  them t o  o r p a n i z e .  I&hen some womer~ 
s5.u how t h e  motorpunp eased i r r i p a t i o n  and how much ~ r c f i t s  went 
up  t h e v  began t o  c o n s i d e r  i f  t h e y  c o u l d  b e n e f l t .  The p r o j e c t  
s t a f f  made a pump a v a i l a b l e  t o t h e m  and  t h e y  s e t  up t h e i r  own 

' - 
i j ,  I t  was, however ,  sugges ted  i n  D a t a  Ease I n f o r m a i i ~ r ,  

t h a t  !hey and c h i l d r e n  be  t e r g e t e d  f o r  educat:.on ahoat  same 
agronomic  t s c h n i q u e s ,  s i n c e  ' i t  i e  e v i d e n t  t h z t  msny p e o p i ~ ,  
GomeE e s f i e c l a l l y ,  r e c e i v e  much o f  t h z i r  t r a i n i n g  i n  wadi i a r ~ i n g  
~ h i l e  t h e y  z r e  c h i l d r e n  ( p . 9 1 " .  
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wad1 fleld, with help from thelr mirle relatives. Occe i;cner, k,ad 
develcped the idea of working together to earn 1ncGme and ?hz  
cbstacle o f  no ~nvestment capltal wes overcome, wcmen dsvelcped 
many ideas for earning money. They had the idea of a village 
flour mill run by the women to lessen their labour in food 
preOaration and to give them profits which they intend to invest 
in other money-making opportunities such as sewlng machines. 
Because women have shown ingenuity in coming up with the ideas 
and the staff has helped find ways.  to implement them, i t  is 
reccnmrnded (recommendation I G )  that the next projesct phase use 
the wcmen's sl.ill at findlng investment oppcrtunitles ar;d the 
project staff's skill st develcplng organizations tc help tnem 
wemen implement their ideas. 
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VI 11. HEALTH 

A .  The health of project participants and people In the area 
does not appear to have been endanpered by project 
irrigation. 

The project shsuld have monitored the following irripation- 
related diseases: 

2 .  guinea worm; 

E. yellow fever. 

B .  Exact monitoring was impossible, given the lack of 
diagnistic capacity in the project zone and the classification 
by which health statistics are kept for the Ministry of Health. 

\ : - 
; h e  only diseases whlch are believed to occur iz the area 

are : 

2. malaria. 

To monitcr these diseases District Infirmaries' monthly health 
repsrts tc the MOH were uatched. At the individual l e v ; ,  all 
pllots and controls were asked if they had any symptoms o f  these 
two diseases. Their responses were analysed to see any increase 
in symptoms. 

C. Reports of~hematuria were down, of fever up. 

4ccordin~ to Dispensary figures there was silghtly :es~ 
hernat~rla, uhich was taken as indIcati.de cf s;:h:stosomlasis, 



repcrted in 1530 than In 1987-55. A bit rnore--5:: more c a s e s - -  
fever, c/mptorailc of malaria !as bell a5 mgny other th:ngs) was 
repcrted In 1998 than In prevlous years. 

According to surveyed responses of pilots and controls, by 
wadl, there is less hematuria snd fever among all wadis, except 
Boui, where one farmer (who has worked the la,st five years in a 
pplder by the Lake, where schistosomiasis is prevalent) repcrts 
he ncw has hematuria, and Manpalma, where noone reported malaria- 
1lb.e symptoms in 1987 but 4 farmers had them In 1990. The overall 
decrease ln hematuria amcng the surveyed populaticn fits with t h e  
dtcrea~e in hematurla seen in the disptcsary figures. The 
Dispensary flgures also shew a slipht increase in fevers; in the 
survey populaticn fevers decreased except at Mangalma. Mangslma 
fits wi?h the overall trend and the rest of the uadis 6ppeer t3 
be slightly healthier than in 1987. It would therefore appecr 
that the changes in irri~ation practices brcught sbout by the 
project have not damsged the health status o f  ihe population 
involved. 
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